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REPORT OF DR. G. A. LIEBIG. 


pe te sane 


Barrimong, Sepl. 10th, 1864. 


To the Corporation of ihe 
Navass., Phosphute Company of New York : 
Wanenn 1. Lawn, Mso., Treaserer. 
> Bins: 
Amongst the different fertilizers tinportel fom distal 
e localities for the wants of Agriculture, the divers varieties of 
; Guany, by their powerful influence upon Che crops, and the 
= gay manner of application, have justly been kept in high esti- 
“mation by Hu: farmers, and found an extensive market, 
| Under this name, other subshinces nut less beneficial to the 
t * gulture of plants and cereals, have bedn introduced as" Uhos- 
eee ‘phatic Guanus—tho earthy debris of birds’ deposits —and for ao 
number of years the islands in the Caribbean Sea, the Gulf of 
Mexico, along the const of Suuth America, have been the main 
source of supply of this article, so important for the apricul- 
et dural developmentof our country, Uy farsisling to Lhe manu. 
facture of concentrated manures a chief material, containing 0 
Bie Jarge proportion of phosphoric acid, An agent mostly derived 
from animal substances, nnd consequently of expensive origin, 
F they were the means of restoring iui esattinig tie fertitity of 
os : oxhanated and worn out lands 5 hrve increased one nerienttn- 
a Neeemeeeees ee ceeseetee or ace Biba tal products, and thin lnvwily contribaled to aur general 
whe = welfare. 
* It has been ascertained that the importation into thin cunn- 
= try of this taterial during the fast ten years, sinee its firat 
BES introduction:-nmountal to upwards of a luimlred thonsand 
Se (100,000) tons 5 tnt howavor targe thin: sim appesrn to Ly, it 
will full into ineignificnnes, when compared wilh tha resurees 
of Une ivdand of Navasva, of a valuable phosphate to the agri- 
cullural community ab lage aud tho mauufactuce of fertilizers 
in particulur, 


Lae 


10 Sodan guide agree 


more propitious ine, and opens a new era in the prodaction of 
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‘fertilizora ; our inability to collect sufficioncy of stablo ma-: 
°? mune, and the almost exhaustod state of the localities of tho 
“above named phosphates, lave rendered most opportuno tho’ 
discovery of an immense formation of minoral phosphuto for 
the daily increasing manufuctura of fertilizers, which searcoly 
covers the demand, : 
ie Of the history of Navassa not much can bo said, us only 
traces were found, to indicate that it, st one tine, offered a 
temporary abode to some Endian tribe, In the year 1856, 
Captain E.R. Cooper discovered the island, and has since 
beeu in the intisputed possession of it. 
Situated in 18? 25) narth ntitude, and [6° 5! weat of Greon- 
Wich, south-west of St. Domingo and cast of Jamaica, it pre- 
sents itself. scen from the windward, as a perpendicular rocky 


said globulea of ane of limo, conted with a thin critst 
a of oxide of irou and imbedded in a sulid tonsa, which, in the 
a Epes darker apecimens consists algo of phosphate of lime. 
us 


‘Tho aly beluw, mado of samplea of differout colors, 
pawhich I I collected iy null, will aluw, tliat thin inineril, whilst 
“Ht coutaius a uniformly high per centage of phosphoric acid, ia 
he in svine parts of the island richer in phosphate of lime than in 
4*others, where the amuunt of phosphate of tron and alumina is 
2 larger than in the former, 

¢ The richest specimens being obtained from Leluw the surface, 
Ai # demonstrate that it improves with the depth, 
a ay, Agnin, Where ure sume layers which have a bright rusty 
. 22 culor, rough texture aud are very frinble. In these the ylo- 
= .. Indes of ubout three niles in length, rising some three hundred’ 


? woven Es sbules are uot so close tugether, and tho masa in which they aro 
fect above the level of the sea. Its base widens lo tho southe. st a yp mabeddet in alinost pure oxide of iron. 


., West, andextends from south to north-east to a lw flat level, * These exposcd for thousnnda of yeara, aa they undoubledly 
_ which, almost a plain, stretches in its southeru extremity about a? ne, have Leen, to tho atmospheric action, rain, ctc., beenmo disin- 
* one mile outinte the ocean. ‘the whole of the island is, with - 4 <5 tegrated and loose, have gradually filled the ‘aivilies of the 

little exception, covered with a luxuriant vegetation of dense limestone rock, aud thits formed the soft depasit, with which 


woudls and grass. Viflerent species of the palm tribe, vin: ag Upper at of the islund, some one thousand neres, in 
-j Babat-Patmettu; Areca oteroces, etc. + several varictics of Cav. 


; tua, some of inuneuse sizes <¥ieByand other climbing plauts,. 
—-~give the whole the chuructep oa true tropical landscape, bead 

c The island is inhabited by about forty white men, wie 
me v under the management of Captain Louis, work tho place, and 
o> gre provided with all the necessary accommodations, voit 
3... Tho rock, which conatitutes the island, is a hard whito glo.” ; 
f= buliforme limestone, which, fron tho numncrous fossiles found — 
oe in it, iv evideutly u Jurassic limeatono. It is full of clifls and 
1 Gsaurcs and interstratified with ctuincrous Inyers of phosphate 
42; of line, the out-croppings of which, on all parts of the imland, 
oy make such splendid show, that even a casual observer cannot | 
y fail.to dinclosa the fact of an almost inexhaustible doposit of: 
this tnineral. ‘lho strata aud layers, the oxnch unmber of 
2. Which, wu account of only parks of tho island boing cleared af— ~ 4R 
+ the woud, could not be ascertained, vary in thicknesa and their 
physical propertio, harduens, speviiic gravity and color, (fram 


“ toe Fiam this loose mass tho firat ‘inaits into the Baltimore 
i é, faa market wero made. It was introduced under the nue of Na- 
gaz Yassa Guano—as such it was known, until Dr. Cum pbett Mur- 

‘€ phit, in his trentiso on the different Guanos, (seo. American 
: fe ‘Farmer, Vol. If, No. IY,) pronounced it Tor the Firat time to 

Braet be a mincral phosphate. It is a more or lesa coarse powder, 
7 ee a-rusty-oolor, and-otherwise-woll - “enough known nt present, 
vir ae to need further description, 
ie This deposit, of which about foyr to five thousand tons ara 
77 ug and rendy for shipment, is, ae neon by the anatyvie, the 

az.” Moat infurior found on tho island, but, [au ghul to way, it 
Py. forms also tho sinniler portion to ly worked. By a proper pro- 
, fens, however, it can he ineproved, reiwed be 64-68 por cent. 
“rofl phosphate of lime, nnd Chie made aarkelalde, if denired, 

While speaking of this upperland, f eannot neglect lo men. 
lies the existence of acnimber at eaves there af carious sizer 
toma of which ary covered with a fine rayish looking 
sulstance, wilely dilfuront in its character from the other de- 
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gees ade ag brea?‘ Tho fact that sihoiphiarto acid j is nu dicate agent to thu 


Byte ‘muintainance of vogelable life and the formation of rain, be 
comiug daily uore understood by the farmer, Pubink it needs 
loss tu dwell further an this subject, or to speak of tho benefit 
Werived from the application of phosphatic manures, 

There were a var ae of artificial inMnUres mi gaies) inte 


* 


EO +, ken ea NR AO  —A aP T R foe 


- one. 

The enormous success, however, athvined by the use of dia 
sulved phosphate or super-phosphate of Vine, attributable to: 
tho solubility of portions of its phosphoric acid, soup estublished 
the character of its superiority, aud has clicited the extublinh- 
teat of extensive factories for this class of fertilizers, 

The Haportanee of your discovery will be readily understood, 
from the fact that mative phosphate of Time ix of rere oouure 
rence, mainly fund iv Spain and some few other locliGies, in 
deposits not large cnough to be the object of distant commerce, 
Found some years nge in the formation of crag and greeu sund- 

‘stone of Bngland, ils extraction was expensive, and thas the 
mianufieture of the mist desirable ferfilizer, the saper-plos- 
phate of lime, was wanting a sonree of wbianuot supply of the 
main material. 

This substance, in future and tor a tony time to come, will 
be supplied to the trade to the extent of ils demands, without 

_ other limits but the Inbor on the island and the shipping 
facilities. 

Before closing. this report, | have to insist on this tnost hin 
portaul fact, Uiot the phosphate found on the Island of Nava 
is a mineral ad not a guano, although known since its intro. 
duction into this market as Navassa Guano, 

Frou teir nature, the deposits of guano are Hinited, awa 
their rapid exhaustion ia alrenidy felt Ly the consumer, tut the 
large development of ghosphate of lime—a mineral substance ‘ 
found on the Islan aENA ian gives the assurnnce of w pers 
Junnent and rich yiehl, Asn fertilizer, the action. of the ane 
wioniaal guano is mainly daw, besides to its contents of plus 
Phas, lo the propurtion, ve the cluments it contain for the 


formatiouel puunonie, hw sources for this agent Are wuaer 


* 
oN 
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f° ous, anh ny be supplicd by the wands of agriculture by many 
<0 Mariclion of nianura, blood, flesh, fish, ete., bit the case in nest 
Re - 
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Phosphatic Mineral of Bavasen Jstand, WY. I. 
(To the Corporation of the Navassa Phusphatd Co. 
Sings : ' ’ 


|The undersigned sailed for the Island of Navassa in dene 


* Jant to make a minuto examination uf ily geological formation 


‘with especial relation to the mineral Phosphates fund on it, 
and hag now tho pleasuro of making the following + port: 


Geographical Position and Features of the {sland 


. Navassa is silunted in latitude 18° 25° north, and (5° 5! went 
taash atid 
Jamaica on the west, inthe channet ciallgd- the 


Tinker | 
Passage,’ and distant from New York 1,300 miles, 


¢°. Avis 44 miles in length from N. 1. to S. W., aud ite gros 


est width 2) miles. ‘Tho nurth end being the harrowest point 
it presenta the shape ofa poor, It has two levels or flata—n 


lower oue rising from 12 to 80 fect above the eva, and un upper | 
one of 300 fect above it. ‘Tho former begins about a halartite ; 


jwoat of the northern ond, ond widening more aud nore to 
Pew. 


waris Lulu Bay, 8. Ws, becomes beyond that point ahuost 5 
perfectly level plain, covering, at a fair estinnte, au area of 
2,000 acres, ‘This plain stretches around the south end, add 


luroby inupeding th proces of mene FERRY. continues on for moro Uhan is init on the northoant sidy, until 


ibis cut off by barron whito linevtone rocks. Nuwar (south) 


- Lula Bay, a limentawe pact traverses the lower flat, thie di 


viding it in two, ‘Pho more southern une containe by fur the 
Greatest nnaber of neros, 


The upper flat ia divided by reuls, or rather clevnted Hinta- 
atone strata, (resulta, on account of their sharp pointed 
fore Ve, COTE ech) inte several Tevel ticks, 

mx can bey seen by the Map It, representing the surface of the 
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phosphate of limo, 


* &° Tho water close to tho shore is very bold, fwalvo fathomy 
+ “deep, excepting a point near the western extromity, whore a” 


coral reef shoots ont to the westward about one hundred and 
filly fect, on which the depth of water is but twenty-seven 
fect, with fiffeen fathoms all around it, ‘fhe greater part of 
Nuvassa is densely wooded by palm trees and shrubbery com- 
mon to the tropics. Large flocks of sow birds of various kinds 
roust un dhe trees of the lower part of the island, Wnt (heir 
excrumenta are hardly perceptible, ‘Tho climute is perfectly 


ane healthy ; sea breezes moderate the tropical heat, so that even 
:, white labor can be employed without injury to health, . 
at The only unfavorable feature of Navnssa is tho entire ab- 


sence of springs. At the water necessary is cither obtained 
fran rains saved in cisterns, or has to bo obtained from the 
ear islands or the States. 


Geological Formation. 
Tho great progress made of lato years in the science of 


— geology, has made us so well acquainted with all the rock 
~ . formations, that itis now a coniparatively envy matler to de- 


they belong. 


+: limestone, the beat preserved are Pecton Personatun, (the inner 
tee. side of them,) Gryphaca Virgula and Auinonites Strintulus, 

: is yrory rexpect like those so frequently met with in tho Jura 
, ow syutom of Kurope.- 
: _ :y fore to the secondary formation, It is ot white colgr, has an 
Ai + uneven, rough fracture, enclosing some round graina (valites) 
% i wad apparcully a greal many mall shells that cannot new be 


. Rs, classed, 

os Thin island was, ut the time of its origin, under the level of 
S the sea, where the atralas were sucucnslvaly duposol in a more 
H 


or bust horizantal position, Afler a elmatian of che compact 

‘ Fimestons had Lea formed, layera of phosphate of alumina, 
phesphate of lime and elobular lime, alternately chan dite 
with anuther, .tilod on it, being followed again by a stratus 


tarmino and classify the different strate and place them where- 


“Phe: limestone: of “Navassa belongs -thore-- 


It covers 1,000 acres, of which ubout forty havo heen’ ee 
a fe, yielding from forty to’ forty-fivo thousand: tons of . ¥ 


a0 


Among tho inany petrified shells covering the joints of the .. - ; 
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fact tho former. 
- “any ages, as tho groat numbor of straty of which the Lund 


- by plutonic power. 
ness thut varies very much, 
. white limestone are tho round holes, from} ofan incl: to @ and 


minerals appear in nests of very irregular forms and sizes 
= shown by sketch C. 


»" aver 250 fect fram the top of the inland. 


: ’ 78 . ae ' 
ay Bak LS ¢ ; i 
v : 


This bite haw no doubt benn noing ‘on for 


ais composed demonstratg—nas they stand new quila porpendie- 
= alae, it is furthor ovident that they were aflerwardy apheaved 
Their strike is S. to N., possessing a thick- 
The strangest appearance in the 


8 inches in diameter, produced probably from tho omanution of 
geses, ‘The sides of these holes, as well us those of the phos: 
plutic beds, are covered with a crust of pare phosphate of 
limo, renching a thickness of over halfian inch. 

The rocky kind of phosphate contains a few pening of yellow 
and blackish sand, but no remains of tossils of nny kind are 
perceptible, having doubtless been destroyed by thé action of 
the heat that cxistod at tho time of the upheaval, 

On the out-croppings of the limestone qtrata, Lhe phosphatic 
4, 0AM 
The greater rt of them iden consi les 
ably iu descending, and nro tinally cot ant, See xketel: 1 
am, however, of opinion that, by removing Che limestone fie 
lervening, similar nests will bo found andyrneath, as ib must 
be tuken fie wcertuinty, that tha phosphate of lime rianing 
porullel with the strata of the carbonate of Time, will extepal as 
far aa the latter, a presumption partly proved, at a point right 


>. Close Lo the bevel uf the aea, on the N. W. sidu of the istundl, 
¢ whore the surf has washed away a part of the limestone aul 


exposed a large stratum of rich phosphate, al a distance of 

Ou the lower flat the groyish phosphate is predominant 5 ‘on 
tho upper one the raldivh brown, At innumerable plices the 
hard undecomposed phosphate of time crups out, from which, 
ae woll ue fre tho fing, sumples have been taken iutisérimi- 
wutoly by Doctit Liubig, fur the purpane of wate icaiy periect 


amd correct average when. 
Working of the Phosphatic Deposits. 


Lhe werking of the phosphate of Hate atticg ie comifcnco- 
mond, nhout nine years ago, Sproves clearly how easily nied ¢ chewy 
thin nineral can be seni to market. Vick ag ehoyed are 


ouly tooly needa, After the aL part, pencrally mixad 


| CIA-RDP86-001 78R 
ieee ry 


Bae 
or Release 2 
es Poe 


* 


Soret gs ° aa * i err ea ai ie 

ar: three iw Tyid on wooden tracka;’ 

ps, ] i 1 appara"! BOR" bouts aro londed, will be au®ciont for a long series of yenra: 

* in form of roundish genius, wanting only to bo loosonod gome-. iy 

i “what with the pick to fucilitate the shoveling, Most of the” i Ps 

E, 24-2. openings, ag atated already, increaso in sizo, frequently to a 

fe i eonsiderable oxtent, a single ono yielding many tone of phius- 
fo plate; a circumstance that makes it very difficult to arrive at 

an exact estimate of the quantily of tha fino Phosphate con- 


in claterng, aro put up, tho working capital need not be largo. 
~ In conclusion, I wish to remark, thatthe harbor of Navassa 
ie an ordinary trade wind harbor, but being sheltered by the 
‘= adjacent mountainous islands of St. Domingo and Cuba fram 


‘ tuined in them, ‘Phe only feasible plan was, theroforo, to ng- theavy gates and seas, is much improved thereby. 'Uhero ure 
fs. certain what ures had been worked near Lulu Bay, ou the Re:. WO reels or shoala near the island that would make shipping 

-,/ lower flat. We found that frow 1} acrea, ono thousand six ; hh dangerons, und vessels can haul elosc along side of the clits, 
oy. 0 hundred and thirty-five tons had been shipped to a houso in. aif they wish to du 80, as the depth of water all around: the 
4 Cimon, N.J., aud that there yet remained twy lurge piles at v's ivland jie twelve fathoms, and the same depth for ainile or mara 
g ' the landing ready for shipment, containing at the lowest esti- eyes. from it, with but little variation. ‘he facilities for loadiqus 
. ce wate five hundred tons, making two thousand ong hundred. +0) (hy A vessele arothereforo very auperior, Owing to the cliffs boing 


Hijau thirty-five tons, although it had not been worked with’ i. < about. forty fect perpendicular, the phosphate can be shuteal 
“ Ue! care and cconumy whieh the vuttio of it demanded, 9° re 


ees ast “dewn in boats ant launches. Que hnadred tonsa day are fre. / 
yy he island possesses an arca of somewhat over TL square 4°) Aes ‘quently put on board of one vessel with only thirty or forty 

ae mailer, and deducting from it one-half ag occupied by carbonate RE z+ mon nad two boats. : ‘ 
prea e of Pre, it leaves 54 square miles which are covered with the es - Paking into consiteration the immense quantity of phos. 
of plochute, ‘fuking only 5 iniles inte consideration, the same, fe phate deposited on yonr island, the great case four dicying ant 
vaes tings tu the above statement, will yield four millicu five ; ‘loading, the short distinco to a market, the give ont ah ies 


met Ha Tony Hiroe ae : "s é . ‘s els 
rs val : eLand fifty four thousuad oix hundred und sIXty-«1~ tong ephosphuatic guanves of tho Catibbean sea, the scarcity of it in 
pepe Of Coe fine varicty of phosphate. That this estimate ig correct 


cole . es naluro, and the greatdemand, which will be almost untimitudl, 
+ is further proved by the quantity worked out from not quite 40 ,.' 


for tho manufacture of super-phosphate, it cannut fail but tht 
Gcrea on tho upper flat, aad fram which forty-live thousand - Ye ' 
fons were obtaincd, of which about five thonsand tons lay none vex 


© Navassa must become the main source fi rom whiek this mineral 
the landing waiting shipment, —_ a mgt x5 
Among tho fine-grained phusphato jy found a great many "BY 


Be ce 
Joose lumps, and in working lower down in mout of the nests;~ et : Bi sc Sy 
ye 


iD foun be euppitied. 
“Wishing yuu all success,” 
I romain, 


a ways * z.. wy , 7 r : uf 7 
“teary his mnincral awuines 6 hurd rocky natitro, ; M ; ii ee acs cao ac A : 
pid. J havo stated already that tho hard phosphate is visib aa ed a peel 
ee wurface al a grent many places ; should it prove by anelysia oa fe Alining Kagineor, 
3 be good, then it can be anid, without the tonatexagporution, *)* i we 
ys Unat this mineral is indeed inoshauatible, : : a 
rae ‘The cost of digging nnd whectiug a tou of tho dinintegrated , ‘: = oe a ae : 
S: phosphate, L catinmste at ome dottar, This work cin bo dua } to 
ec cued, and cousequcutly inde cheaper, by laying rattroad tracks, f ! gn 
the construction of which, on account of the level nature of the re ee 
dbs : small cost, expecially if the rail ba 


. 
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“OCCASIONAL PAPERS ON MOLLUSKS. 
Published by . x8 a a 


a at 
en ‘ 


The Departiont! of Mollhslts - ay 
oe ut 

Museum of Comparative Zoology Ae 

Cambridge, Massachuselty. 4 i 


This new pub Hivalion will contata rahials on: now an ed, f 
hiobitiionraphic sbetches, catntogucy of Panties anit olfine dala a 
anowolhiaks. Ub will be work wide tn geopey cach nmmlier 
complete in itself, and will not in any way duplicn ule eine hs 


coveruh by JOPDNSON TAL ae 


Hois phoned ta issae shout 100 to $59 pe yer year, 
nimbers to he issucd at irre gular interrals, athe : 


A subscription price of $2. 50 per 100 prac ig been: 3 : 
tablished, a aliphtty higher rate for imlividual numbers and: a 
wink charge of 25 cents for any one number, Pees 


Subscription: should beomade payahle tor 


WILLIAM J. CLENCH''** 


Mawscum of Comparative Zoolagys.-. 


Cambridge 38 Massachusoits ' ite, 
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We supply Marine Shells, "Catseves™ ant other Marine’ 


“t 
Products, AWE nice specimens, cleaned and: polished, no. Y re 
CIEN NODOSUS LINN 
“Dead” shells or rubbish supplied, Send for ses ad ad i es es e 
prices, ; ie Were? Rs ’ : 
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HARVARD NAVASSA EXPEDITION | : 


Hy Wateas J. Corncit 


rare opportuaity was affeerd ta te visit this yery wmall tsdand tn the 
‘bean Sea during the winter af (p2o-00, Lilie was kupwo af ily fauna 
Hifienlly in gelling even general informa- 


Oia? dees 3 Bo" 


about the island, 


he party consisted: of myself, IL AL Rehder and W. Vi Sehevil}. Wy 
Heston on a United Fruit steamer for Antilla, Cuba,’ dod then crosyta 
ry Cuha by train te the United Stated Naval Base al Ofiahlanatno, Ar- 
cments had been made for us to use the navy bag, he Afaefeatn, The ex 
Whet) we recelved the hi] 
he fuck, we were mare Uhan grateful to the Navy that they findiant offered 


Gen Vo stand the cost of the fuch consumed, 


battleship for (he trip. : 


“+ 
to 


Savasan isn smal) rocky Island, approximately 06 miles doth of Gyan- 


we, Cuba, and about 30 iniles west of the south of Tiburon peninsula of :- 


It is a Hite over one mile at greatest diameter. ‘This Island bs 
westone formation and appears av an clevafed sub-cireular reef, Tt is 
detely hoacycombed with deep holes and supports a rather seant xcrophytle 


vaniola, 


ation that is anything hat easy to get Uiraugh, Cactus te plentiful and 


‘than ordinarily aspinose, 


In the afternoon of December 29, we steamed out of Guontauame fora. 


werk stay an the istind, At 2:30 the foltowing morning we sighted Na- 
a Licht 25 miles ahead aud craised along with reduce speed, awaiting 
break. In the carly dawn our objective appeared to be a land mass of 
narrew limits, rising only a short distance above the sca, In outline ft 
abled a yimantic straw hat with alow (Int erown, Fortified with a lcarly 
Lfast. we went on deck and found we were then only a few hundred yards 
he lerside, "Phe Montcalm came ta a stop, our duffle was loaded into the 
‘< motorboat and the three of us piled over side with four gailora as crew. 
¢ 


Ny this Ume the rim of the “hat” bad changed Into rather massive rocky 
cliffs, On closer approach we spotted our landing place which conslsted 
chain daddee running down the fiee of the rock, When we got very close, 
anchar way cavt over, and with this acting ana drag, the boat was brought 


Iv wedernenth the fndder, Fertunately Ue day wag calin, but despits this” 


the awelly were running high enough to cause plenty of excitement, The 
al teamndercut about four fect at sca leveh and every moment It looked 
Leah the boat would forge anderneath the overhang and the next swell 


TF SINTY- FOUR 


aly wnek 
oa 
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- crush her against the rool, 


aised by the Ughthorse 


ecsenenenensdsnaseecreorvuctel isenstareipsgeghsersorn DLsarsnecon Fapees rnenenvacdsnstasocteend rrese sesmrsesmouenpsheyes repererre semeninemri mes tends re 
LL 


Two sailory In the how feaded her off with oars 
and at opportune moments we Look one turns in jumping foe the fadder, liter- 
ally climbing aboard the island. Wilh the aid of a long rope we managed ty 
pull up our supplies to the bedye above dy nbout aa hour's time. Shortly after- 
warda the Montcalm started back for Cul amd we were left alone on te 
Intnl, r ; . ; 
We camped dn the patio afforded by Ue light howse aud from there made 
alaily Urlps to various parts of the islaid "Phe quarters we oreupied had beer 
keepors saul thele Comilies, hat six months previews to 
our visit, the light had bern made automatic aud these people were moved 
ehiewhere, | ; 

Land shells were Hnlled lo Chondropoma navarsense “Vryou, Ucticina cir 
conlincatu Tryon and Sagda qaassoiné ryan, "The Chandropoma were found 
Hy dameh gras ond eliublag up sid? trees after accain, Phe Uelicon were 
feted weber shale al diae pack and though found wheeewee we seaeched, weee 
Heafled ie tubers at any one spot. Live Sagda chided os until an accidental 
discovery located them. AC particularly attractive Vizard had mare its way 
down Into a pile of tugse small stones, In digging dowa seme twee or three 


“feet for the lizard, we came upon a colony of the Sagda, seme 500 in nuwber 


clinging to each other and forming a mass of stnils about the size of a fist. 
‘Three such enlonies were found in the same way. ‘This was diffientl eotlecting 
aa there was no indicalion of where such colonics coukd be found other Ching 
hy bliad search. We must bave moved shout twe fous ef reck befory these 
three colonies were found, 

* Marine collecting was not casy as it was execedingly diffientt te reach the 
water's edge beenuse most places on the leeward side consisted of bigh clits, 


. gencratly deeply undercut at the water line, On the windward side the beavy 


* 
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swells of the Carthbean made any npproach to the rocky water bine impossible, 
We did manage to pet down in three places on the leeward side and found the 
usual assemblage of West Indian rock-loving snails, Nerita, Patelanarpara, 
Thais, Littorina and nimerous Chitens, . 

An interesting discovery was that Ueclarins mericatas Livne were far 
largae on the windward side, Elere the salt spray was carried in quantity in, | 
their arca well ebove the high water line and consequently they were mere - 
active and fed more frequently than those on the lee side which received but 
litle spray and were activated only by the occasional wandering rainstocins or 
“chubascos, 


faa “hid island” and thousands of boobies were nesting atl over the: 
place, In the soll trees, on the tow bushes and even amg the lew vegeta 
tion, A few frinnte birds were also nesting and to see Uese beauti(ud birds 

close at hand was a royal experience, 
At the end of our two weeks, The Muutcalm appeared carly in the morning 
aml we were anon on our way back lo Guantiname, At this latter place we 
PACU SINTY-FIVE 


060011-2 


$$ OLLESTA ret Fs Pre age a adashabcisssdefavanteucinannescdansecnayansasarenceuntnunneresstsenabsigenoues : 
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o2.5  e . SO Phe Pee Ey bs aa Re BETH GE EN Ey ES na 2 foes 
fined far anather week warking the share Hug for niuch valuable material i *| + : 


Une several beaches and rocky headlands, (oe) can bee ! = WHAT SHELL IS THIS? 


a Se yet 


L Urip of this sort ig always fin. ft is dffferent and the various expo> 
vsenjoverd hihtight it and act it completely npart Crom ather trips that, 
rareicd out with the wore conventional means of. teansportatipns We yrds 
tied in the Navy store al Gaantanamo, and at the tlng of pup visit, the - nis : 
canned tomatoes Uhey had were in gatlon sizer. We had In fako supplice . + 
ic weeks in case a period of cough weather made |} filpssible to take ws : 
he isfamd at the appointed time. When we opened 9 gallds can of Loma, 
thal was our meal for three wen, Daring this period of polnta and ratfope te 
TP became just na bit wistful and think of @ gallon can i todjatnos, three :* : 


and av points, iP at (a 
, ay Of ae 


In the files of MOLLUSCA we have many cuts, some o'd, some new of 

Fo ghedls, We dowt koaw phat apecles Ibey ace. Some of these cuts are in 
pes “excollent ‘condition, bthorr are warh, byt are of no use unless we know the 
“77 xpeclea.” Whenever shit meppts we WHT publish one of more of these cuts, 
of [twill be your jub to Wlbnt{fy the shel, and glvo the general locality and any 
: other fails possible concerning Ibis shell. ; 
ov). Wq are particularly futercated In aceuring the information for our files 
J) po-that articles may be more fully tlustrated, Be sure your information fs 
vt borreet.. eres . a. -_ . ‘ 
ce ory the petaon otis ings In the first best and most accurate identification: 
ae de we will send 9 ghell or bye for thelr vallection. 


at 
L wise presen dees not eat oysters in the months without Robideause thet 2 6°. "] > 
are spawning and Cabby. Bat do ‘you kaow that cerlain clams and tua! = 
wthe sammer enay actually be deadly poisonous? A friend af thiy Museum 
Hing us of an experience in Baja, California, which almpst proved fatal, . 
vhe and his campomates ale some seemingly delectable clams which they ; 
Halong the ocean front. Since then we have learacd (hat ho poison isalne ) 
tlain inicrascapic arpanives of the sea, known as dinoflagellates, whioh th: 6. 
limes become se ntundant in summer ay to give the water a’ rediljsh apt): 1.” 
mee AMhough ordinarily occurring some dislance from shore, they are | 
ionally carrivd by currents close to the beaches and enter the digestive 
sof clams and mussels, ; 


| 
| 
] 
| 


he potson contahied tn these “dines,” although not harmful te the shell- , : Sa . 
Iwif J is highly dangerous lo man, ‘The while meat of the shellfish ron- oe " 

Te | cson; it ly practically all cancentrated in the dark central portion a : in 

cera, To date, there has been no known ease of shellfish poisoning where | aly 

dark weal” hay been disearded, Uhrefore aq safe rule lg; Do wot ent the : FAN WY 

ra (lark ment) or drink the Juice from imussels, clams or similar ede i 


ih from the open Pacttio const, between May J and November 1— 
tin, Natural History Musemn, Balboa Park, San Diego. May 1, 1065, 


Whe Pee 


e eta ’ F 
tH your shell collecting frente about MOLLUSCA,. we need thetr supe wey : NO. 2 : 
ton tt ; 
POSES : PUD. SIXTY OBEY LN 
a mu Ae a poe, vy : a” és 4 
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THE NATIONAL GEOGRAPHIC MAGAZINE 


It was a source of inestimable com- 
fort to the devoted that the people ar- 
dently responded to the Patriarch’s call 
and by peaceful mass demonstrations of 
their religious sentiments largely suc- 
ceeded in putting a stop te the open caim- 
paign started againse the Church. 


TIE CHURCH PRORLEM EN TITE UKRAINE 
In connection with the Ukrainian sepa- 


-yatist movement, a group of Ukrainian 


public men raised the question of the 
separation of the Church of the Ukraines 
from that of Russia. It was decided to 
summon a. special Ukrainian Church 
Council. As Regional Councils are pro- 
vided for by the organization of the Rus- 
sian Church. the Moscow Sobor did rot 
protest against: the summoning of a Sobor 
at Kiev, and the Patriarch sent his rep- 
resentative to Kiev with a message of 
greeting. 

While the civil war which broke out in 
Kiev ineerrupted the work of the Sobor, 
tendencies were disclosed of a more mad. 
erate character than those advocated by 
the supporters of a complete separation 
from the Russign Church. 


AN IMPORTANT NEW 


Navassa Light, on a Barren 
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In othe audst of the trials besetting the 
Russian people. mainly through their 
own guilt, che Churelt proves its vitality. 
It is now reconstructing its outer fonns, 
which had greatly dereriorated during the 
past from ()rthedox Church order. But 
outward forms are not vital: tiner life is 
of far greater import. That source of 
inner lite: never ran dry in the Russian 
Church, in spite of the numerous defects 
of its outward forms. for the deficiency 
of which it often compensated. 

Let there be no iusgiving; the Church 
has aided Russia in every crisis. The 
Church which even ia the nineteenth cen- 
tury produced such shining lights as St. 
Seraphim:of Sarov and Father John of 
IKercenstads, Cesides hosts of others, that 
Church is sure to foster and develop its 
inner life, now that better conditions of 
external organization are secured. 

in the present moment of confusion 
in Russia the Church is the only institu- 
tion which stands on its feet. May not 
the example of the Sobor well pave the 
way in due time for a similar trium- 
phant reconstruction of the or dae 


rolitic ? sk 
; -Dite i 
GUIDE FOR SHIPPING 


Island in the West Indies. is 


the First Signal for the Panama Canal 


By GEorGE 


Cera atta ten a 


are as necessary for the safety of 
| _ftraffic on the sea as are signal lights 
for the protection of railway travel. 

I¢ is interesting to note that there are 
waterways which are operated much like 
railways. Thus portions of the Detroit 
and St. Marys nivers, which carry the 
enormous traffic between the Lakes. fave 
practically been double-tracked by irs s- 
Ing and marking separite chanues for 
up-bound aud down-bound vessels, aud 


Lous: and other sca marks 


__ iv some narrow parts of this passage 4 


Dlock-system) has recently been nitre- 
duced, su that by meaus of semaphore 


R. Purnam 


og P,iciurnacsrs 


signals a vessel is prevented from pass- 
ing until the preceding vessel has gone 
a safe distance. Similar systems are in 
use on inyportant eanab. 

In norygral times the shipping of the 
North Athautic is operated on a double- 
track plan, with distinet lanes agreed 

fom. cane-boumd and west-bound 

apl these fanes are for safety 

i couthavard during die ice- 
bury scasdt. 

New Yer has a sore of four-track 
cutranve from che sea, and of the four 


upEn 
veretls, 


pocend : 
oft , 


eencorecis ds wheat” to the Narrows, the . F 


great Ambrose Channel is reserved for 


ye 
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SKETCIE MAP SELOW 
1LOUSE AND THE 


Coral reefs arte 


express and high-class traffic. and sail- 
ing vessels and tows are uot pac tuitted 
te use it. 

WILERE. OCEAN TRAFETC LINES COS VERGE 


The great increase in the shipping tt- 
terests of this country aud the Doutta dteny 
of the Panama Canal have attracted at- 
tention to a large area which is poorly 
providedt with safety sigmals for muviga- 
tion, The Caribbean Sea, once known 
to fame mainly by the exploirs vf the 
carly buceancers, ix How 3 regi where 
ocuutt tratic converges front nertit, ctst, 
aud south toward the Pananne Canal 

The northwestern part of has sent is 
strewn wilh cocks. cand iced. i dona 
myers danges aniightet ond op tocsed. 


MORABPHES BAGAZINE 


O° Chat STEAM SEA 


“UNG TUE LOCATION OF NAVASSA LIChtT- 
UNMARKED SHOALS OF TICE CARIREDAN 


L islets above warce ace shown hy sold tine, sub- 
merged cocks and shoals by dotted: tne 


aA coumstaut menace ta 
shipping from New 


Orleans and the 
Gulf, wlhach  niuste 
pass throngh lanes 


between tle reefs. 
nud fram New York 
and thy Nerth .\tlain- 
tic coast, whitch mitt 
go cluse to -everal of 
these dangers. 

On one of these 
dangers, Navassa ts 
land, Goo miles north 
of Colon, the fir: 
signal for the Pau 
ama Canal has re 
cently been placed 
On this barren as 
uninhabited rock th 
United States Light 
house Service ha: 
built a figithouse o 
unusual type. 

The main route G 
the canal from ou 
Atlantic seaboard i 
between Cuba are 
Haiti. through th 
Windward Passage 
and Navassa [shane 
Iving between Mai 
and Jamaica, mark 
the scanner = a 
proach te this pa: 
sage. and is the tir 
landiall foc verse 
fran Tasca eros: 
ing the Caribhesn Sea Tie unportane 
of its position with respect to shippin 
te and Crom the canal caused the Unite 
States to undertake the fadiling of 
light station of the first cliss on this it 


hospitable rock. 


‘t 


AS DELAW VRE 


After many difficulties of constmedio 
due to the taccessibiliry andl charactd’ 
of the iskunl, oa Octolee 2b. tgr7, Ul 
light was first shown fran the new ¢p 
erete tower. Every night sitce thet tu 
beats of 47.000 candlcpower have swe 
around the horizots cach 30 seconds Wi 
Scklike regularity. Intend uf a aha 
aek. which find beamed ta the rrigelt 


Declassified and Approved For Release 2013/07/29 : CIA-RDP86-00178R00010006001 1-2 


~ 
wa: 


ahae a Mbit yd Bee . Bivens weoat. Vad ra a 
Declassified and Approved For Release 2013/07/29 : CIA-RDP86-00178R000100060011-2 


° 
« 


ny 


Dertegrapl os F.C. Min yberg 


THE BECINNING OF TICE CONSTRUCTION QE THE TALL LIGHTHOUSE. SUOWING THE 


e STEEL RE(INFORCEMENT IN 


BRACE FOR 


THE FOUNDATION 


AND BASE OF TILE TOWER 


The steel skeleton. around which the conercte of the auser was poured. consists of a 
vertical sicel hare, banded by a spiral od court stect bars, with loogs une foo apare, wind 


te cach vertical har. 


this passage, threatening mariners since 
the days of the carly voyagers. these 
great rays now fash oue friendly guid- 
ance to ure scamen of all countries. re- 
gardiess of uationality : the beams of this 
light have been seen 29 sca miles away, 
rexehing nearly to the Flaitian coast, anc 
they sweep a sea areca of about 2.200 
syuatre statute miles, as large as the State 
of Delaware. 

Navassa light, on this rock in the center 
of one of the principal international sca 
passages and 500 miles from the Amer- 
“ ican coast. is the most doportant light- 
: house buile by the United States in the 

last quarter century. 


A TOWER TO WITHSTAND TITURRICANES 
AXD BFARTILQUARKES 


Navassa Island has the outiine of an 
emter shell aml is slightly more thin a 


mthe clitts. 


nile ta area, As the island rises fairy 
abruptly on all sides, forming a roughly 
flat tableland about 200 feet above the 
sea, if was necessary to build a tower £30 
fect in height. in order that the tight 
night “ser over” the cdge of the plateau 
and not he obscured to vessels in the 
vicinity of the tsfand. unless close under 
The tower was placed on the 
nichest part. bringing the light 393 feec 


‘above the sea. 


The lighthouse tower was designed t 
withstand Wese Undia hurricanes as wei 
as carthquakes, aud the lower sections 


shave massive proportions, the base being 


23 feet in diameter. with walls over 6 
reet thick. [eis built of reinforced com 


‘crete, one of the tallest towers vet coa-* 


‘sructed by this method: it is of simple / 
ianel dignified design, bell-shaped at the 
hase, and abave that a simple cylinder t& 
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Phetegraph by Chunas San 


“NAVASSA ISLAND LICILT STATION, WEST INDIES! SCLIOONER IN LULG BA 
LS SLONOENG SAND 

A Title nook called Cota Bas) eith the sehooner moore to the cliff; the s< the 

landing place available on Navas-a dela. AL the supplies and material for dhe lighel 

he to the island by this litte schooner. 


construction, as well as dre workmen. were brow 
was the only means of transportation for the year and aiue munths that the work w: 


progress. , 


the watch-room gallery. The use of this supplics and) equipment: the lal 
structural material has cesaleed ina much 


niore slender outline than has been neces 


came from Cuba and Jamaica, and i 
even necessary to bring fron Jamai 


sary in masonry lighthouses. 


as Almost everything required for this 
by) A Az \o - , 

ee ae work had to be brought from a distance; 
oo the skilled employees were sone front the 
United States. together weh all) apevial 


the sand and most of the water us 
construction. 

The nearest ports were Ceantas 
Cuba, 90 aniles, and Kingston. Jar 
£10 tiles distant. No gook tuadin 
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NAVASSA LICH THOUSE 


_. Built by the United States Lighthduse Service, of reinfureed concrete. o8 aa uninhalite! | 
island in the West Indies. The coneret: tower is 150 fect ia height. The dweiliag for te: | 
kevpers is shown to the right oy | 

| 
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ists on the island, so that the little when the island was occupred, and nurcer- ‘ 
schooner that was used to bring suppiius ous seabirds and land-crabs. 
and men had to be moored under the 
fe rocky cliffs, when weather favored. and 
a the cargo hoisted onto the shelf above; 
; this small craft had narrow escapes from It is a curious fact that the title cf che 
hurricanes, and there were many days United States to Navassa Island rest; on 
when it was impossible to tand. the decision ina murder tral Altheagh 
On one occasion, after being damaged uninhabited and long abandoned at the 
in a storm, the schooner with her load = time the lighthouse work was undertaien, 
~of supplies put back to Jamaica, and theee Navassa was for some years actively oc- 
i he food on Na- cupied. The pockets and surface ol the 


was apprehension as to t 
vassa, but this reassuring report was re- island contained a large deposit of a piros- 


. ceived: “The last four was used for mak- phate earth and guano. 

ing bread on Friday. There were suffi- Under the guano act of 1856, one Feter 
cient rations on hand to last through Sua- Duncan presented a memorial to the 3eC- 
-~ day, and with goats, wild pigeons, fish, retary of State stating “that on the irst 
.° etc. together with a pig and a number of day of July, in the year of :837, he did 
i chickens which are kept here, we were discover a deposit of guano on an isiand 
in no serious predicament.” or key in the Caribbean Sea rot occupied 


UNITED STATES’ TITLE TO ISLAND &..STS 
ON MUSDER-TRIAL DECISION 


on 


: 
ene ae 


aoe eee - < 
ee ors 
a ee 
é : wee ace em 
- 2 
« 


“7 An unusual feature in lighthouse build- by the citizens of any other governnient, 
ing, a radio equipment, much faciitetss ond that he did take peace:.b!: posse: oa" 
: construction. of and occupy said island or Ley of 2 u- 


vassa in the name of the United ‘ota'es.” 
These deposits were worked by a coin- 
pany for a munber of yeirs, ep ta 1898, 


Men quickly tired of the monotonous 
life. On account of climate and diificulty 
of transportation, very little fresh Tou 


af was available, and the workmen persist- and the fuins indicate an elaborate plant 
” ently grumbled. The excessive heat soon = for this purpose. : 
» diminished their efficiency. The trans- In oe 150 men were employed 
‘ portation of materials from the landing on the island, and on September 14 of 
' place to the site was a most burdensome that year a riot occurred. in which the 
ws task, as this had to’be clone largely by superintendent and several of his apsrst- 
: men shoving the loaded cars on tne work ants were killed. The frigate Kearsarge 
a railway. took the murderers off the island and they 
were tricd in Baltimore. 7 
r§ ISLAND RESEMBLES A PETRIFIED SPONGE The defense set up the plea thar the 
. Navassa is one of the strangest pieces island wee Rory Americana possession 
: of territory owned by the United States. and that the court had no jurisdiction bur 
4! : ry : , 5 the Supreme Caurt denied this plea and 
se -p Itisa remarkable formation of volcanic ihe murderers were executed. 
F . _jimestone, completely riddied with hele: ‘A concrete dwelling, ia the Sp.nisa 
* and pockets, sore of great depdi wad tyle, with a large open petis ss the ckater. 
a: having no visibie bottom. These holes furnishes comfortable quarters for the 
re are so numerous that one can walk only families of the three keepers who -are- 
oe with great dificulty. fully watch this, one of the lonche.t of 
—e There is a total absence of water, and the sea signals of this country. Thev sec 
.¢ no watercourses or lakes, as rain is im- many a passing ship, but can expect sup- 


mediately absorbed by the cavities. The plies and mail only when the stpply 

whole island has the appearance of. 1 steamer visits the island, 2 fe-v tigses a 

great petrified sponge. There isa growt:! year. 

ie 6 of stunted trees and underbrush on th= The matter of marking o:her da .zer- 

: b J high plateau, and the island has sone ami- ous reefs of the Caribbean Sea far the 

ie D7 mal life, wild goats and witd cats, deubs  preteetion of the increased shipper ge is 
: less descended from the.e brought Sart ro receiving special consideration, 


, 

ee eee mt ty ar 4 < o 
oe Ei ap Ante eek Wey at SM ae, Cee : Co 
nie “¢ MSO Woda i ROR Be es aS”: Uy? a a Sewer es a eae ots a 
Pe a Oe SR aa ee re rar one rye 4 caer erie Pe thee. te we eee Cates 
ee ES Pree laa OE ON target: Es ces 404 oe ae tor - MS Ce ae ied © tate Coaerra 
pute Dae Sr ne aes eo rien g koa od 0? le Ayton ae gh rs ae aia tt “Speds War 
p ‘ wats Ry roy ga eine Toes brie 

= Cama SAT ae 

on ee 2 Le 
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| Wwere with toe, 


we 


We traveled all day but failed to reach the Hipnese settvlerens 

July 3 
We reached 2 couple of huts wiere we lett the mile, and rired c 
EeeEee Of nativea to carry outeit up the steep trail waish nad such-er im 


Cline that the interpreter was unable to carry anything. 
a Little Wat + 


Attar locating in 


which was used oy. the: natives- whan, they ‘were cleaning new lend 


TEL SP LG anal ledeaneris iD ndeneeheeriretseeensy atte 
a) 
: 
tf ! 
= > Re 
ty 
7 


Event fo te top of the ridge and eit a tail ia ine et 
[ heavily end I retaraed ta cap about : 5 ‘tolock. ete . 
- Waome TT Ls: eM sor ek ato: 
# Set 2 e with 1 90 2 natives ce) ae trail, Many weno ee: slow ao I cat 
most ef the time nearly to the » peat. Bind vere scious ees: cutting bai, 
i I sav Bp Ae oraee nt birds so ) started to return. On the return trip for tao 
.¢ Biles 7 called often mat aia not ext 2 eo 
i £ invoked akous on the sage mnt along one Fine vides, tet 
‘a found nothing panept a . couple vf the now tele ak s- collect. 
daly 6 
f pace 40 Port 4 Pirent by a each better ‘trail and found the botanist 
cm : still on ais bas | 
- I returned to iux Gayess 
- daly 12 
Z Start for Navassa Island with schooner ‘Sxpress* bod vor Sensi 
) Cuba, ith ‘thirt; five Haltian laborers. 
July 15 
Fees a es ovarvater, ox possi! bly two, 26 & disterce, Brignt mite 


below, and da; 1 tl 
_ davk blackish abave,. Both were sean ?ro 
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“arn Tema a ~ - 2 ss a) . 2 een ~ at eee 
Reacned Naevasse 20 ¢ 5. ca, Exd went ashore in a roush sea. IF fount iv, 
: * 
foe 7 7 


‘ely in charse o2 the lighthouse constracti 


, td bis schooner, dte tomorrow, leaves. 
a 


July Lé 


To went over a good part c= the isleri and found the White-crowned Pisean 


- 
Ay 


ank Ground Dove, and Yireos, the oniy ler? birdz. Heé-footed Bootles were common 


a 


cad ah Yoth. (04 : . 
PT ay tet Ae ° 
att 


elloorer the islend bat not nesting. 


i 


4 few CC PESeeere Bivus were sitting around 


ay 
“14 


- in spets. A few Noddy and twa Sooty (2) eens wera aioe the coast with srmetl 


va 


t 
i 
UAVS 


¢ 


- eOlontes of the common Booby. 


* 


I fou 2 Pigeon's Beer. icoage a eee iree- enw 


Sere 
Waa 


eh eee ada 


feet trom the ground; Lt was composed of a few rigs end contained 5 fresh aex 


pa EPs 


Pigeons were cooing everywhere. Yery few Ground Doves soi Vizeos wore seen, ; 
_andthose oxly in the western pert Sparttes (eeeseate ie . 
Cggawty epee ro bee ES GSE EP ONT Ts 
7 wes ee SPE SPS a ens ee as er see 
Use Stoxvted for Guentauams in the contractor's schooner. : 
aay 30 
mag ttes ue 2. ME le aoe S to Re TT, MOAR ERs 8 


“Santiago. . 


i Suge eet + twee eee erie 
ie is tie eet 3 Awe got Lae 


“tm weeke or sa for instraptions, and leering now for 


ta ot 
Sian 


‘Been wal bing 


oe UM x * Peace 
Bye ch let YS Texsa FR: arb €igty i+ BSAC a 


Piso’ farqninoe the Liphest. paax in Cubase _ : ae 


EP ene gtee ebearettar 


angust 6 


a Years ao: noe moron) ae 


Ab Yara Hel a man vith horses waiting te tae 


tka 


Lett ee ‘Sor Yara. 


see 


afterncens weds arrangerente forza. guide eae 


ge bY Hewua, which se recehed in the 


z 


two packers to taloe the stivtft into ma upuntains as Horses tomle aus 


Seaile: 
- Angust 7 
> “- “Got provisions for the packers. - 


August § 


A Ap the Yara River on foot with the three men and two dogs- Say several 


sully Qed, Dovas alorm the river, 2nd in the P. . tha dogs finshed a wild pig 


A wat SANE 2 roe 
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hagefest isdicanon of guano deposi on UGscated.. 7 es —-- } 
pais stn by Beatson (1816) who, Kitson states. that Cativey (ste) in the 
of the island, obtained § Report of the Governor of the Island to the - 2 
gr thesugzeston of Sir Joseph Banks Colonial Office, records im 1907 that a Mr. = 
Serine the cueae of meer Cannon, phosphate expert of the firm of a 
Stehity, 38 the white ar sogar beet” Jas. Morrison. and. Company, made 400 Me 


“etsarme- fertilizer on other crop plants. —s butt regarced the results as unfavorable. Mr. ” 
eromennra (1931), Beatson ree  Herdwenan, a-mangunese cxpert, comidered, ‘ 
comderable arrounts of guano = howewer, that good old guano exiseed on the 
[etatee Par Island, an islet off the west- eastern side-of. the island. Daly records that ' 
raciat of St. Helena. Kitson also states that -. at Prosperous. Bay a thin layer of brown a 
F Nok BESS) found a record af specimens. . phosphate, corerirg Loomtized basalt, prob- a 
pbeng- sent from Egg Island. to-.. abhyrrepresents the siteof an off bird colony. te Ese 
Sea aa July 16, 1808. From the eee st ist os ok rs 
: -e Steere: statisocs (Great Bricain, _ Set aa 
* i iipleertary: Sessional Pee Tete ed THUS0 NaS. CABRAS, SAD THOME * 
_ ieption}arappears thar Sr. Helena guano : 
_ bgatougst to: British ports mrtermittently” An. islet- off. the -morthern ‘coast..of Sao 
a 1360. The last twocargoes, Thooré recordesi by. Lacrmx (1906) as extibit- 
ee 1855 and 1860, respectively, ing the-direct:alteration of a trachyte into ° 
Seeehaiaia £5.0.0 per ton, sug- = aluminum phosphkare. No analysis is given. 


socom. He abo appears to have =—_ aanalyses. of samples of supposed phosphate a x 


+4 


oe 2) Lh a 
Bid Shi ae te dl ote ents Py SUE eRe ae 
’ £5 eee 


7 
ames 


era 


atte 


i 
i 
: 
: 
E 
i 


mean ee, bemg around 27° C,; corals 
flourish. throughout the region. Mogt of the 
surface water ts. dertved from the tropical 
Atlantic, but the exact point of entry is 

“e apparently variable. The tropical oceanic 
“fae Cha TroLocr origin of thts water is clearly responsible for 


ae 
con the general low productivity of the rezion. 
muck region, hes im. the laritudes 06. © pl ceraw and Smith (1937) found that in 


t vos eee Oe ee the central part of the Caribbean the phos- . 
prorat eae Rai Tal Scope teeat phate content at the surface was werv low, 
. : sae less than 0.1 milligram-atom per liter, but 
iyederate to low. The greater part of the : 
© Per that higher values were observed in the Cay- 
5 “Astilles and the northern Lesser 
Slee fall within the 1000-mm. ischyet ee Sea, along the Venezuelan coast, and. 
*Seesthers members of the | Antilles the region of the Lesser Antilles. The 
pore ee nitrate distribution was quite different. 
les rain, but the pen cicnon ig very os y 
‘elect: 6a local faeters clevated islands Minimal values were found along the Vene- 
* Séing more than dara: The Venenielan zuelan coast, maximal in the northwestern 
. & Se Detch Det West Tone cise) eienas ace part of the Cayman Sea.“*The minimum in the 
; the cainfall not exceeding S60 mrn.-and southern part of the region is probably due to 
g increased biological consumption in this — 


a Serves 


is 
“tiene being considerably less. or the 
eres ae # Oc Off the Guianas and Venezuela, the South 
oes EAE EARS Atlantic Equatorial Current flows coastwise 
See eunography of the Caribbean and for some distance, through a regio receiving 


pohan seas is complex (ef. Parr, 1937). In considerable land drainage. The resuicanc 
b surface temperatures are high, the accesa of nutrient salts of terrestrial origin 


Le TT Tce 
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een 


pessfnan Ie sence MUN? 


2 ey 


3 Ses 

Sis ees. It is interesting to note 
hing to Brown (1942), nshermen at 
Sy eat babeve that the junction berween 
¥2eeogead green littoral water is often 
: “p-esecactive, as is the case off Peru. 
ae FO0-meter contour off the Vene- 
a 


Rastrbere is a coastal counter current, 
adiereiis probably a complex current 
oa ~ Le. * Mg bol 2 
= FAR Seding to vertical mixing as well 
«0 ge gfere rranspert from the east (Fiedler, 

Sate ond Lucs, 1943). The relatively 
SHewucrivity of the crea is weil indicated 
Ctesd’general Asheries statistics published 
ee Lotell, and Lucas .1943b). Al- 


Porshe Venczucian coast occupies per- 
PQSemizch of che coast Hee thar they 
castbred, its tisheres eccoun: for an esti- 

[ESS 300,000,000 ext cf the 16,6000 
pout iinded saaualiy threaghoue the 
kyayesae beer Venecuelan ishing grounds 

ue Sworad the Venezuelan Leeward Islands, 

Xie tchich are consivere! as phosphatic 

rye are also productive fishing grounds 

ee se Central Arnerican coasts of the 
perc coder cersideration. Miese crounds 

oa ESE sineace largely to fand drainage. 
eeeay phosphatized joczlities recorded 
ghee Part of the area are Vivorilla Cavs. 

Se eeduras-} amaica ridge between the 
Fen and Cayman seas is marked by 

a [2 banks, whic are frequented by 
: Ree According to E. F. Thompson 
yo ommunication), the Serrana Bank 

Ess larly peaductive. The hydrogeiphie 


: 1 : 
Cea Pex. Much more: vertical movement 


z Pikean, Parr indicates a large eddy south 


2 and there may well be local 


St Dortiy corte ebiy south of Cul 
ae wire i . r 
were ay MG of water fiona the Gailf ef 
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tip of Cube probably introdure hydrographic 
complexities that- may result in local upwell- 
ing. The prodoctive- western grounds are 
largely” fished by Caymar islanders, whose 
knowledge surpasses that of other fishermen 
of the region (Fiedler, Lobeil, and Lucas, 
1943a). 

Between Hispaniola and Puerto Rico the 


ORNITHOLOGY 


As far as it is possible to ascertain from the 
literature, the most important guano birds of 
the West Indies are the boobies, Sula i. 
dacvlaira Lesson and S. t. leucogasier Bivi- 
daert. Several thousand pairs of S. Jeucogrsier 
congregate to breed on Middle Cav of the 
Pedro group, along with £9 to 100) fairs of 
S. cactylatra, according to C. Bernard Liw:s 
(in Wit.). He writes: “I undersean’ thar tie 
guano deposit on tus Cay is better than on 
the other Cavs, ard I am told that S:nu 
dectylitra producers a supericr Ruane, while 
thas of Sula leucogaster is comsidered value- 
less." Elucidating the latter statement he 
indicates in a later letter that S. eucogasier 
spends less time at the nesting site than ders 
S. dectylatra, and that the nesting gario! of 
the former is limited to April gnd Mav. winle 
the latter species is nesting flor a period of 
six to eight months. Ludwiz (in Sievers, 
1898), one of the few observers why have 
published information on contemporary 
guano formation in the West Indies, states 
that on one of the islets of Ave de Barloverssy 
boobies are responsible for the deposit. Cory 
(1909) notes only S. leucogaster from Ave 
de Barloventy, where it was comupon, Lrecd- 
ing at the end of January. Icis not improbable 
from Barnés' (1946) observations, that the 
same species has contributed much wuany to 
the cave deposits on Mona Island. 

At present the three boobics are clearly 
restricted in the number of their breeding 
grounds. In the Venezuclan Leeward Isbune.s 
Cory records Syd. leucopaster on Aye ole 

Stthovento, fo Peeieteas, aired Ps ctice, 


» 


" anlikely that these birds had different nesting 


sites, varying wirh the emergence of the 
land and other ecological factors. Old phos- 
phate deposits not improbably represent old 
colonies of the two ground-breeding species 
of Sula. Sula s. suéa (Linnaeus), which breeds 


‘exciusively in) bushes and small trees, is 


hmited in its disoribuvon by this requirement, 
occupying sites where accumulanon is not 
very hkeiv to take piace. 

Terns, norably Sterna f. fuscota, S. cuagtheta. - 
melenopieras Swainson, and Amous 5. Stolsdus: -. 


‘(Limmaens) form considerable colonies - andes 
“wrght be expected to have produced. signif. 
‘Camt.accumulaton of guann. C. Bernard . 


' Lewis (tm iiz.), however, indicates that on 


Morant Cays, where the first and third of 
these birds breed, en ere aie ee, 
and the birds are mainly exploited for their 


. eggs. Fregota magrmiyicens rothsckilds Mathews | 


md Durch Leeward Islands save the Islas 
ve Aves and Los Hermanos (Cory, 1909), is 
a possible contnbutor in the southern part 
af the Canbbean region.! 

Apart from the data supplied by C. 
Bernard Lewis, the only population study 
‘hat gives anv idea of the relative number of 
‘ea birds in the region is that conducted by 
Wermore (1927) on Desecheo Island, which 
3 mot an important localiry for guano. In 
“912 he estimated the population, late in the 
“weeding season, to have consisted of: 


' PL. ocndentalis Linnaeus oceurs throughout the 
‘Yeater parcof the Caribbean regu, perhape intergrad- 
ag with 2. 0, carolinensis Gmelin in Cuba. The latter 
sird follows the coast of the Gull of Mexico around 
-hroogh Central .\merica tu the southern shores of the 
“aribbean. Pv. weidentalis is certainly found in Aruba 
aq probably in Curacao and Bonaire. tt is uncertain 

‘hich race inhaLicas the Venezuelan Leeward Islands 
Wetmure, HAS), 
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Fregaia maynificens rothschildi ; e Irae as eae oh 
= = Sy 
In later years the brown booby Sete eae 


apparentiv declined. ae See 
D&scurrerron oF THE Istanps. 


It is convenient to consider the baie 
Bolg kt ca 


The Greater Antilles and xsociated E sae ee Sey Se 
The: Lesser: Actlles - ee 


a ia nie ‘ 
Islands. tthe wok the true Carihbon $82; sbr'Fans 


“and to the islets on the reefs that sepersty -!; 52.7 ezalty, 4 
* the latter from whar Parr (1937) has termet (20,5558 Param 
‘the’ Cayman Sea. In general, all pallor ae a 

“4 islands and reefs represent [imestone-crowsé. . Gone 

Peaks. “At least the Crysex. ” -Pieonlla 
Islands indicate two periods of emerprar:. 2 se “ paedlghs 
separated by limited coasral submerge: ao iE The 
in the Pleistocene or Recent, comparable-we ~ 34 Uret an 


that known along the shores of the Grente+ = Es ‘=2-d4 not ag 
Antilles. Climatological data are meager, de? eer “SSetaae Bev 
the rainfall on Grand Cayman Island? x “2574 ~Selvat th 
reported as about 1956 mm. per ameme tite emon of 
(United States Hydrographic Office. Sisto <solie 
a rather high value for sea Jevel in the Wer==: 2 
Indies, and on Swan Island as about mates 
mm. per annum. The mean annual as 
ature at the latter station is 26.95° C, 2: 
observed extremes being 17.8° C. and urtr 
(Reed, 1926). 


OLD PROVIDENCE ISLAND 7 = 
reo et ye 
23 ete Ping aot 


h of 
meters and with a maximum lengt os ead laren 


over 7 kilometers. The island is said to. be “3% 
extremely fertile (United StaresHydr “ea Sseapes 
Office, 1927c). The only evidence that we spit: 
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7 gece eR eee NNN ag A NOS = a ae ee ene 
hereafter be discovered in Swan by phosphate diggers, Some por trn ore Te 
eaten Cra iaedawhich compose the canton the surface cng saebaaherptiae Me ews erie sex : 
Hone “ka” This decree is printed in by intermrcoure of organic erived : Oat 
2 : Pacifc Guano Company. =e: 
Pie ej covering letter by Charles the leaves af trees ( : t-te 
oe ae haeab Consul at Cartagena, 1876). Three- types of phosphatic leacagr me a3 
oe. ue ‘the Earl of Clarendon in Great said apna ate gba ore upper att j pea 
es . fiamen Sessional Papers, earthy layer, dark bro pice color, 6 oe 
. be uch AS ae be regarded taining phosphate equivasent to about oe ico on) 
blerma tical Ca,P:Os; a. semiperfed guano, of light wad 
s , ° : brown color. compuararively. free from water - ern 3 
+ = | VIVORILLA CAYS and containing the equivalent of 55% to 6% ; pecs 
- at Oo; and:a compact: te ror if gga 
i? SS? ., LonGIrone BY 20’ w. CaP’ = coilage phospha g tbe equiva: | cee 
Z 2 Se 
E oe cae 
3t4e northwest there is a similar’ t was-estimated.in 1858 by a United ee 
£3 he Caxones or Hobbies. Accord- Gres Govermment: commission 48 3,000,000 ‘eters 
“7 = ort of Capt. Henry Corytan, = tons. Analyses werealso published by Nesbit : 


“32° <li letter from Rear Admiral and by Dietrich, neither of. whopr seems to 
".“lawe fo the Secretary of the ave had the bert material eabmied fo Bim. 
1 ay 10. = 


ve: 
mtary Sessional Papers, 1857) Nesbit ga ie 
* bark “Rhoderic Dhu” (Capt. HO 9.28% 
a 300 tons was Joading guano at Organic matter 11 a 
ae aS te Cavs. The work was difficult CaO ae 
Fs weeks she was bur two-thirds (Al. Fe)10s : 
: (Al, Fe)PO. 2.23 : 
* . guano had to be dug into for PO, 14.52 (31.70% CasP Oo) 
» . ... dsifted. A stranger on the cays CO; 1.23(= 2.79% CaCOr) 
ae : jize the material to be present. SO, 0.64(— 1.33% C'aSQ,-2H:0) 
int had obtained guano pre- Alle salty 2.92 
ae - Vivorilla Cays, and a autre SiO=; 22.15 
het New York was said to ve a ote : 
247! TL bebbies, as bad people from the Dietrich found: 


3522 Ullmann liscs Vivorilla guano he ae : 13.50% 


: ‘: but without an analysis or Organic matter and NH; 13.66, of which a 
Bip) Techs 0.57% N ee 
eg Earthy phosphates 40.0 30]. 
THE SWAN ISLANDS Sand, gypsum, etc. 32.84 2 
* 25’ \., LoNGrrcpe 83° 56’ w. For a predominantly coral island the = 


. . by 
sreat Cayman and Honduras amount of iron and aluminum found by 


Sag seb ‘ 


0 
a 


ee amaall islands. the larver rather Nesbit is high. Fe . f h a 
a ger & Iso a deposit of phos 
2 eters long and of maamum Lowe says there is a — Oe a tale ewan 


: cers ve sea level. phate at the eastern. 
ieee gest pth islands Island. This smaller island. the 9artae oe 
i935), thouch an exposure of which is much fissured, ne a Lae a 
aterial like Puzler’s earth appear of Sula lL. leucogaster (sub a acme py 
eat Swan wader the coral cap rough ground covered with Sesugr7, 


f fee 


ay, TOP eeeae Ue 
aad nos Lake cte: nok oe 8 


. 
» 
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HUTCHINSON: VERTEBRATE EXCRETION 


$6 
t Berar ; PowngR = LUMPS 
eT Ho 20.129 6.30% 
2H) Organic mutter and com- 
ae ee bined water 19.96 7.29 
pr tee, Feds 5.88 2.97 
; ; Baris a Mor tr. os 
a: | tr. tr. 
PRB. ahs 31.158 44.52 
> TSE oo 0.44 — 
ee, te Olt 
$oonesy ON 3 . 
“Ee. 50, 0.10 ah, 
ESR POs 24.36 35.43 
“ES. po, water soluble 0.45 0.03 
* "28- ¢0, 2.00 3.06 
: es 5.0, 2.42 0.07 
re ee ogy tr. tr. 
2Js3 Sa 2.41 0.25 
Ply 0.45 0.03 


An account of the occurrence of guano on 


: ts il the Cavos de los Jardinillos, west of the Isle 
AS> of Pines, 2bout latitude 20° 40’ N., longitude 


$1? 30’ W., was apparently published by 


~ gvailable. 
Palmer (1900) indicates that “Alacran 
Rocks in the Carribbean Sea" were abandoned 


* 45. ,uuno source, because the value of the 


deposits was neghgible. This may refer to 
* Agcranes Cay, off Poine Alacranes (latitude 
gr $3’ N.. longitude 83° 27’ W.). 


MOKANT KEYS 
Latireta 87? 265 N., Lonarrepn 77% 55! wy 


South sw utheast of the extreme eastern end 
of Jatwaica, breeding grounds for - large 
cumbers of sea birds. Eggs are collected 
commercisily, but, according to the “West 
Indies pilut’’ (United States Hydrographic 
Osive, 1927a, p. 360), the supply of guano is 


- ef poor quahty. This is confirmed ,by C. 


ae 2 
Benatd Lewis (im 8.) Who hopes to Babies: 7 ficial, filling the pits and fissures in the surface 


a full account of the Morant and Pedro Cays. 


S He indicates thag the bird colony has been 


ES afected by removal of vegetation and its- 


- modification by burning. He believes that 


the guano collected here was not produced 


“4 by the contemporary bird colony, No analysia 


appears to have been published. 


NAVASSA 
parifine 18° 25° N., LONGITUDE 75° OL’ w, 
A small clevated coral island set on a 


Ne te 
Nab lied se, 


orR 


Reinoso (1859), but his work has not been — 


ie = ie en! te 
es SNOPES aE TIE AR tak 


rt 


2 
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submerged bank 22 to 36 meters deep. The 
island is pear shaped, about 3.7 kilometers 
long. There is a well-marked terrace which 
apparently slopes northwest, the cliff being 
2 to 3 meters high on either side of the north- 
west point of the island, and up to 20 meters 
at the sourkeast end (fig. 74), D'Invilliers 
(1891), who gives the lirst description of the 
island, is not entirely explicit on the matter. 
Within the terrace the island rises steeply 
to the rim of a flat central area lying at aboue 
70 meters above sea level, the maximum 
elevation of the rim being 78 meters. This 
area presumably represents the lagoon of 
an elevated atoll. The whole islanil is stated 


by D'Invilliers to be composed of recent, 
coral limestone. No determinations of the | 


fossils appear to have been made, so that the 
age is not adequately established. The upper 
part of the limestone is colored in places a 
deep blue, but shafts dug in the upper plateau 
show the main matcriaf to be a pure white, 
often dmorphous calcium carbonate. A shaft 
from the plateau to just below sea level 
disclosed nothing but pure limestone. No 
analyses have been published, and there is 
no indication if dolomitization has taken 
place. The surface of the island is very irregu- 
lar, being marked with cylindrical holes and 
narrow fissurca trending north 20° wese, 
south 20° enat. Some of the holes are conical 
and smooth ns if due to eddying water. 
Gaussoin (1866) noted blow holes at the top 
of the inner cliff. The chiinate appears to be 
dry, with no protracted rainy season. Soil is 
poorly developed, and no fresh water is 
available. The_island ig, however, covered 
with scrub palms, rank grass, cactus, large 


century plants, and a few species of small 


trees. an eee Jo, 5 
The phosphate deposits are purely super- 


of the limestone. Schmidt (1921) supposes 
that these. fissures are collapsed caves; but 
it is more probable that they were formed 
by slibazrlal ‘tion In 

emergence of the island and are comparable 
to the pinnacles and pits formed on Aldabra 
Island and still more strikingly on the ele- 
vated Pacific phosphate islands. In a few 
cases phosphate pockets extended down 10 
meters and were 4 to § meters wide,. but 
usually the fissures are only just wide enough 
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Bo ia ee ee a ee im 
a) to permit a workman to remove the material.~ Gra Reo yh 
oat The deposits’ occur throughout the lower © 10 2.33% | 14.225% 253 
tt terrace, and more Irregularly on the upper © HrO combined and 7.63 piignios “43 
ne See plateau. D'Invilliers estimated that the lower | _, 0rwanie matter Stes). vag 
ey te terrace originally contained . 366,000 to Mc Aer cate Ban 
aes 488,000 tons, and the upper plateau contained A, ° ts 425 ae 
Se 1 300,000 to 360,000 tons. ji FeO }is.77 ery ee 
Sect oom Chemically the material of the terrace and (Na, K),O 0 386 ad it 
Aes HI plateau differ, the former yielding so-called P,0, 31.34 077 ne 
33S gray phosphate, the latter red phosphate. SO; 0.28 1.100 rie 
SES Typical analyses of the two kinds (see column Cl 0.15 on ‘“E 
erty 2, this page) are given by D’Invilliers, un-. CO; 1.84 4527 “s 
ee i fortunately not in entirely comparable form. ; (hy difference) = 
Hai}, Other analyses have been published by Sid, 4.53 sa “E 
gd, Seg. Nesbit (1860), Ulbricht (1866), and Voelcker (Al, Fe)POx 27.71% and (AL.Felith 9.5% (st 
ae : “ as (1875). One of Nesbit's analyses gave: and presumably refers to red phosphate. The ~¢ 
ee ‘f 
Otte oars 
eal 4 
SEALS, i 
Be acct s 
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> ee “her published analyses refer in all probabil- tween Caba Falso and Alta Vela, are pre- 


TT Pe Sfty to the gray material, which was com- sumably cavered with guano. Baron de 
= Tessectaily preferred. As far as can be ascer- Wimpffen (1797) observed a "prodigious 
“Spined, the total (Al,Fe):O; content was. number of sea birds” on Alta Vela, “a mere 
Salways in excess of 10%. Voelcker gives two rock, with a few green spots about it." Fhos- 
oem 2 " presumably referable to gray phos phate was worked here in the nineteenth 

pipet. in which he separated AlQ, and century, but no good account of the occur- 
oe , obtaining 9.11% and 9.48% of the rence seema to be available. Voelcker (1875) 


> 
Ca 


Oa eae he “hrourtly twice as abundant by weight as is samples were free from calcium and ki 
pal 


+ 
x 


ae eS aes see It would therefore appear thatalumina “It. 29% CaO and 4.01% COs; the ether 


wae 
i 


“Sgains, the sire of mustard a to- that of -. eB ealiet aah and ‘the chemical data are 
ies Hard crusts lined cavities-in‘the “‘ discussed at greater length below. 

one, but be noted no crystalline materi: _. The British statistics on imports (Great 

stages bones are recorded... ©. 2. -its-ci 2+ Britain, -Parllamentary Sessional Papers, 

As spite of the: highly improbable. atates ’ Trade and: Navigation, 1865-1890) indicate 

Sey haste ee in the ‘West Indies pilo¢* that the ~ that between 1865 and 1876 19,813 tone of 

wt Paks “shud contains veins of iron pyrited, D'Invil> guano were received from Haiti and Sunto 

ee rear peered Senin emphatic that he encountered nothing Domingo. This material was obviously mainly 

= egy eat coral rock and phosphsate-on Navassa. phosphatic guano, usually realizing £4.0.0 

ets Fees Tbe origin of the considerable quantity of to £6,0.0 per ton, though the 1871 cargo was 

see Gs on and alumina in the phosphate is therefore poorer and the last cargo of 569 tons received 

3a en ‘sporting. D'Invilliers supposed it.to come in 1876 was much richer, fetching £8.0.0, 


< wie , fora sea water, and therefore to be more which waa a very high price for a phosphate 
a are tr ybundant where undisturbed evaporntion at that time. From 1871 to 1880 an agzregate 
TESA could occur, in the old lagoon, than on the of 54,537 tone of unenumerated manure, 


terrace. There is, however, every — reslizing from £2.12.0 to £3.18.0, were im- 
‘7 yeason, from the known composition of sea — ported, and from 1882 to 1890, 17.999 cone 
“water, to reject this view. Du Toit suggests = of phosphate of lime and rock were received 
= that a residual soil was formed by the de- at British ports and fetched from £2.3.0) to 
*= egmposition of large amounts of limestone; £4.10.0, It is quite possible that the whole of 

ae ged that the iron and aluminum are derived the unenumerated manures and phosphate of 
we ‘ from this soil. te > Jime and rock actually represents Alea Vela 


er = set ihe aad ae 


ge ty? 28° 719 38! é _. $+ / DESECHEO 

oat LATITUDE 17 Ce rie w. LATITUDE 18? a3" N., LONGITUDE 67° 29 w 

a. : An islet about 1.2 kilometers long and 0.8 

Ses = 5" blometers wide, rising to a summit 152.4 Shown by Hubbard (1923) as an island 
Cooke: (1921) about 2 kilometers long and 1 kilometer wide, 

fs sbows the island of Beata ‘as covered with tists toa height of at least 150 meters in the 

=> sthuvial deposits, but Alta Vela Is obviously - 7 centers. This central hill is heavily wonded 

Scoot of more resistant rock. Loe Frailes, ° (United States, Hydrographic Office, 1927a, 


§45),. The island appears to be composed 
duster of white-topped rugged rocks. a bee argely. of Cret a aaless “Phewal duck 
"1 Since the above was written, the existence of. very © Pleistocene or Holocene raised beach deposit 


: >see crystalline material referred to brushite in the Vaux 
nee ak demy of Natural Sci of Philac | - (San Juan farmation) above the shore iine, 


y 9. 59%. oe iar Siphia has come to my attention. The crystal occur oa ‘composed of gravels, formed from rock frag- 
late. Thesis age presumably from the terrace. = ;- - "ments and shells, cemented together by 
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“guano,” presumably phosphatic (Hubbard). 
The small quantity and mode of occurrence 
prevent the deposit from being of commercial 
significance. As has already been indicated, 
Sula lL. leucogaster, the brown beoby, is com- 


mon. S. s. sua also nests on the island, though 


presumably in the wooded part above the 
beach. Sterna ancetheta melanoptera, the 
bridled tern, and Anous s. solidus, the brown 
noddy, also have breeding colonies on the 
island (Wetmore, 1918). 


MONA 
LATITUDE 18° 05’ N., LONGITUDE 67° 51’ w. 


Described by Schmidt (1926) as a block 
of Tertiary limestone 6.5 miles long and 4 
miles wide, with precipitous cliffs, up to 
85 meters high, save on the southwest side, 
where there is 2 wile terrace 3 to 4 meters 
above sea level. A smaller islet, Monito, 
about 400 meters im diameter, lies 3 miles 
north-northwest of Mona. Primitvely the 
interior plateau of the island was largety 
forested, but the reneral appearance suzrests 
great andity, owing to the porous nature of 
the limestone. Meteorological data are not 
available, but according ‘to the “West Indies 
piloc” (United States Hydrographic Office, 
1927a) the rainfall is stricth seasonal, the 
chief wet season being February to mid-May, 


; tures of ships and of their feilows dans: 


’ fram gibbets. whee 
’ The phosphate deposits are found we: ee 
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vt shin 
Gqienreee my? 
with subsidiary rai from August ty sont 
October, the intervening avontBe ape a} 
rainless. rg 
The limestone is honey counted With a. 
particularly in the upper pares of there 
Hibener (1898) indicates that the entragrte 
of these caves lie along ole strand fie, 202 
responding to various stages in e 


are well developed. Where ight entemg- = 
algae grow on the damp surfaces, so thes 
whole interior is bathed in a beautify ao 
light. In one smoke-blackened eng 


pirates amused themselves by drawing iS : 


floors of the caves. Schmidt stages tha ba’! 
phosphate is derived from. bar clrageing 4,7 
Hugkes (1885) describes a irr Laporcun seen 
in Barbuda. Hiibener. however, speaney st 
states that bat gu2no 8s iumerd we Sta 
localities on Mona. His suppesinen thapras ” 
phosphate is derived from anirast azt pee 
material frorn which the ersade fractes ma 
leached by sea water shen the awe Aa 
sea level is cbhvious!: cruelty. Sinetver 


om 


wee? 


inaccessible clits 2° Mensa ond the x teh 
Monito are, according ww scams, eves ssh 
ae 
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cael HUTCHINSON: VERTRERRATE EXCRETION aT 
zed by sea birds, it is reasonahle to AMALYATS 
Be that, whatever the contribution of ese ee. By C. W. 
olga that of the birds is also very exten- ; ais “SHEPARD, Jz. 
Saeed Sach a conclusion is obviously supported Water, organic,ete. 9.76% 10.91% 
=> she. Cao 40.27 39.98 
Ny: Sey the aketch of Mooito, given by Hubener, (ALFe)PO 2.60 
a - 7. é — 7 
Sead bere reprod uced (fig. 75S). Tti 1s, moreover, P,O, 40.81 (total) 38.80 
that unless an abnormally large so, 6.85 6.80 
epiation of marine chironomids was avaik = Jngo 0.58 1.13 


re ae 
ts 


Fe conclusion in itself makes the avian ~ 
Sas Ses 5 Sa of the Mona phosphate almost certain. 
— and Barnés (1946) give lists of the 
of the islands. Sula |. leucogaster was 

the most important producer of 
Ek ‘gn0. Barnes noted 87 nests of the species in 
eee cave called Fl Toro. Suwa s. sula is 
re eegrmon, and Fregeta mognificens rothschilds 
Se on bushes at the top of the plateau. 
52 Ceenies of dnous s. stolidus occupy inacces- 
A teparts of the clit, but the noddy formerly 
exe the plareau. Sterna unnetheta melanop- 


v 


XO Gwe and S. fusonsa aiso frequent the island. 
terms, and the gull 
' “Vageeur atriclia Linnaeus dying over large 
Pa: aejxus of tuna in the channel berween Mona 

PS oink Monito. 
ryeeifrom the accounts of doth Shepard (1882) 
"Sol Hubencr i ic ts clear that the most striking 
5 eenere of the phosphates of Mona and of 
be mito was the quantity of crystalline 
- yaaa present. though brown amorphous 
. Ries x contaizung organic matter also 
"yg eterred. Shepard described two new miner- 
oe being the well-established species 
vshtiieetite, CaHPO,. the other, monite, prov- 
<5 ERetoo recent examination to be carbonate- 
Sai Sireacybeparite (Sermz, 1939; Frondel, 
ee iPS} The crystalline material of the caves 
fe abe islands seems to have been larpety 
he te associated with gypsum. Such 
[een presumably were deposired from a 
eae AO salution in which the ratio of 
es 23 was probably less than in the 
Sent Scat poane The hydroxvlapatire in part 


2s faerée noted bonbies, 


a 


+ 


¥- 
See t the remaining guano. A mush- 
Ess orem laminated sralagmice from a 


these islands was analyzed for Shep- 


See with the following results: 


pot be coniiscd with Monoe Island, off 
there: ie oy milly remartehte colney af 
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por an abnormally great number of fiah-.: . 


-bats' were present, the phosphate of :. 
cannot have come from the sea. . : 


clevation 


As. Shepard indicates, the molecular ratio 
CaO:P0,, after correction for gypsum, is 
1:0436. The. material iy presumably a mx- 
ture of monetite and ay apatite. A sample 
of Mona guano,. analyzed by Goessman 


. (1892), indicates 2 more normal phosphati- 


deposit: 
HO 13.32% 
N , 0.76 
PO, 21,88 
CaO 37.49 
Tasol. 2.45 


CAJA DE MUERTOS, PUERTO RICO 


The “Wese Indies pilot” (United Starrs 
Hydrographic Office, 1927a) descrines 4 
Muertos Island as 7.2 kilometers from the 
coast. 2.4 kilometers long, and of aus 
74.1 meters, situarer! abour 2 
kilometers southeast of Ponce. Gile and Car- 
rero (1918) record guano for:ninz a denosie 
apparently nearly 2 meters '6 feer) chick. 
northeast of the lighthouse on the car. 
They indicate a ale as content of from 
0.2196 to 1.32% N, and a phosphate content 
of hon 14.58% i 33.44% PO. Of four 
samples analyzed, three contained over 31% 
PO, Scutzer (1911) states that the depanc 
contained 140,000 tons and says, on the 
authority of Jurneau, that the guano consisted 
of a loose, light brown, earthy material, 
containing darker, somewhat more phos- 
phatc lumps. 

VIRGIN ISLANDS 

Heiden stares that phosphatic guano was 
obtained from the Virgin Islands in the 
nineteenth century. Though nothing is known 
of the occurrence, Guang Island, about 1.6 
kilometers west of Greag Camanoe, would 
seem to be a reasonable squrce. 


Tre Lesser ANTILLES 


The Lesser Antilles. or Caribbees. are 
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ae CaSO, these analyses give values for the 
molecular ratios CaO:P,0, of 1:0,.411 and 


1:0.408, respectively, presumably correspond. - 


Ing to a mixture of apatite and mouetite. In 
the first specimen, in which the water content 
is high, some brushite may have been present. 
Piggot (1857) gives another cnalysia in which 
35.95% CaO ia taken to combine with 46.22% 

P,Os and 5.789% HO; this material, like the 
materials studied by Nesbit, was probably 
mainly monetite. Morfit states that 0.16% 


ecluble PO, was present, but this finding Is - 


probably of no significance In view of the 
diffculty in determining- ‘the solubillty ‘of 
such minerals. A specimen analyzed by'An- 
derson (1855) contained 75.69% - alkaline 
earth phosphate with 0.78% soluble PsOs; 
the nature of this specimen is obscure. It is 
evident, from Shepard’s original account, 
that some fuorine was present in the so-called 
pyroclasite, 

Considering all the available data it seems 
probable tat the Los Monges phosphate 
consisted largely of monetite mixed with 
apatite. Where the phosphate rested on reef 
limestone, which in places may have been 
dolomitized, it seems probable that an under- 
lying Jayer of apatite also developed. Martin- 
ite or carbonate-whitlockite was certainly 
present, and brushite may have also occurred. 
The lower phosphate content of the outer 
layer may have been due either to apatite 
or to whitlockite. The former seems more 
probable, as the whitlockite from the locality 
Is described as earthy, whereas the crust was 
evidently a hard coherent material. It is most 


“NS Morant Cays. Not contemporary 


& whet yor ‘# 
ek 


ee ad Er week 4 isthe See: Matt 


00( ee: -2 pe 


De ad oh ede tod ieee: 


iB 


ss : Seon 
Ss? OM vod 
atc: ae 
345 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY ease eine 
if ae ti “unfortunate that so little is sae Eee flag a 
H,0 me 1 2.39 extraordinary deposit, which probably ee 
Organic, - 0% ie % “*=> = Its closest analogue in some of the deposed 2227 Frayle 
NHp salts ce 12 * 7.93 (org.+comb.'. the Islands of the Gulf of Calle Rise Tertes: 
G0 ar 20 bt - ae ** Hy) San Pedro Martir and the Faralloa oo it ort Reatinella. 
4 OQ, , = 4 134-132 sehulla, N 
bir0 "gas aay oy Temacio (pp. 134-132). Bie fiw de Dus 
Ko eae ae " CHRONOLOGICAL ASPECTS OF THE Cue sprans ote Ce So: 
Feds * E49 ; Dzrosirs OF THE CARIBBEAN AND. mes: “2 aa Roqu: 
PrOs 43:28 "41.34 Cayman Sas Totten 
oye poe 7 2 fpaids Ta: view of the lack of information aay 3 posdesaire. Pr 
Sid, .° ae 0.49" a _ 28 ex many of. the localities, it is diffaalt wprrsges ca eee Cura 
N > 0.03 - f. 139 ih Sent the data that are available in debs: Ip saree. AY 
eee “+ a7 categories. It has seemed, guest we Te ee ed 
baie the MgO as MaiP iO, ond the SO, first to list the localities that have Re, om 


discussed above, with such informatoa OE 
may bear on the chronology of their cepornr 3s . 
The term “contemporary phosphatzoe ~ adh ee : 
is used to imply that phosphatizaticn © -“* ws Bech je 
occurring when exploitation began. Rie ra TO 


" ar a a mz of | 
Old Providence. No information ob: 
Vivoriila Caya and Caxones. Appareatty ai, ak 
contemporary phesphatization 
Swan Islands. Phosphatization at least sak 
not contemporary 420% : 
Cayman Islands. Phosphate certainly ances J, Nepcene se 
Karrenfeld on Pleistocene or older mestae’.;, ; 
Serrana Cays, etc. Some sid aaeel gn 
parently still occurring ae 


“Pedro Cays! Some phosphatization a ree ; = a) 


still occurring Fane? ot ae 
Bahama Islands and Cuba, No jaformatoa 5 32 see ay 


Navassa, Certainly ancient in pockets of Kat 
feld at two levela 
Alta Vela. Contemporary bird colony, we . 
aluminum phosphate perhaps ancient |. 23 “#4; 
Desecheo, San Jugn formation, Pleistocene ee 
poet-Pleistocene, but not contemporasy ate 
Mona and Monito. Large bird colony oa Masia * 
but the general Impression given by ee 3 
counts la that mast material is ancient oe 
Puerto Rico. No Information 


Virgin Islands. No information = fa esp Since th: 

Redonda. Superficial phosphatic guano apparess? so bara either th 
contemporary. AJuminum phosphate may ee. See} Brther ' 
Pleistocene or even older on ae 3h gy Coaaiders 

Perle. Probably not contemporary 4 as 3 cas. 

Diamant. Probably contemporary 

Sombrero. Certainly ancient, presumably Pict :. Es ose P. 


tocene or older . ty 4 
ie 


St. Martine Island. No adequate informatica i 
Bird Island. Apparently contemporary oe ee <. 


nt tee) Sf hen ad 4 = Z Sy 
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- aly fog as_ Declassified and Approved For Release ae eae if any of the commercially significant 
Posity yaa yg iat Frayiee Apparently contemporary deposits were of recent date. Even where there 
“ch ag ceteg ib Six Apparcatly agp beLeietA - wns veneer of guano over a massive quantity - 
2 Sgg henge JA Hermanos. Apparently contemporary ~ : Of aluminum phosphate, the latter may be.of 
il, YAS Reco, Contemporary phosphatization considerable antiquity and the mod 
La beaten, Not contemporary ~ 3 : iq eat guaro 
TREES Raare yan Contemporary “-. ° @ quite late addition produced by birds that 
Guaisg aoete 3 y Ze Sotavento. ?Contemporary o\ had nothing to do with those producing the 
ND OCS my Roqoes, A little contemporary guano; main phosphatization. 
» Se Sore 1 phosphate ancient, but time of The deposits of the Cayman and Swan 
SFE ation unknown “- Yalands, Desecheo, Sombrero, Navassa, Bon- F 
aboey Ss aie. Probably Pleistocene . aire, Curacao, and Aruba, which collectively 
+ to PPE iste poe Caan No information _ Must have greatly exceeded those produced 
Settee 9 83: BO Apparently Pleistocene on the islands with bird colonies atill in exist- 
re, bese i elt hae Apparently Pleistocene ' ence in the nineteenth century, all may be 
Ve Deneyieggcty we Mooges Apparently not contemporary Pleistocene, though at least in the case of 
ton thagh tat it Desecheo a Holocene date is possible. The 


lepoas BS et aioe Jocalities that appear to have had‘ : 3 
jmntona ath eta Jes of birds actually producing guano Ia: aluminum phosphate on Alta Vela, Redonda, 


and Gran Roque may well belong with the 


se ee a 7) % 

1On wee. 51: apt tbe Last 150 years are the Serrana Cays, the +) Massive depositsion some of the limestone = 
Rie Share Cays, Monito, Bird Island, and. five: islands. While, without deteiled correlation ee Gd 
refer (tge sr of the Venezuelan Leeward Islands. “~ of. the! Plelatocene and post-Pleistocene : 

idly ‘nvepssi7 2 re modern guano probably coated the old. = “Yeposits on all these islands, it is impossible i 

4 Bee es Se um phosphate on Alta Vela andj. to arrive at any definite conclusion, the he 
‘ maby d Fist? prdcoda. In all at most half of the islands or > general impression left by the available data “ 
yi "yorps of islands for which any information ~-: jy that more intense phosphatization occurred * 


chead ane rs seem to have had large enough bird throughout the -region at some past and 
at soo 75F “Shores for contemporary deposition to have probably Pleistocene time than was taking £ 
-2°2.F7 erored, but in many cases the amount of place at the time of the arrival of European 


rarentiy Ti ee prosphate produced was very small, Except man, . 
met Pa oe j ih 
ee gt tare ee eee ; 
Kagiecds@iae. PHOSPHATIZED LOCALITIES ALONG TiiE NORTHEAST COAST OF C 
arene Qt ™ SOUTH AMERICA AND'IN THE ADJACENT OCEAN . 
2 cab) a ‘ ; " a: 
% erate gy Paul’s Rocks and Rata Island of the seems to have a richer avifauna than most of we 
vend Gt ES Femando de Noronha group are apparently _ the tropical part of this ocean. The Southern ; 
ma OE the sites of active guano production, ~-. Equatorial Current flows along the whole ; 
a _ ° Of the coast of northeastern South America, aa 
4 the “eee ““, but the littoral waters are strongly modified Ae 
tee - by the discharge of the Orinoco and: the a 
ete ; Amazon. Though Hentschel (1935) records e 
: pee '. many birds off the mouth of the Amazon, _ 
| wears? _ Murphy Indicates that the great turbidity ‘*e 
| AY .be oS5Egeerber south, it is therefore conveniently - of much ofthe inshore part of the Atlantic in tee 
|. SPCES ESS Sogdered in a separate section. os a this region has.a very adverse effect on the i 
fete Sete Saco! ge ap eVilauna, most. of the ordinary oceanic he 
Pe ae OcRANOGRAPHY «2 Species being absent from British Guiana. a3 


St. Paul’s Rocks and the Fernando ‘de ~°< Farther east; off French Guiana, there appears 
‘oronha group lie in d part of the Atlantic. 


| soraee: 2 ait “to be clearer water, the Influence of the ae 
Ration f= “sryiieh may be enriched by upweiling Im the Orinoco not reaching so far east or the ae 
: RES EE Eemeonial Counter Current and which Amazon eo far west (Heilprin, 1906). It is 
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= we. 


_ Tona P 


Old ‘deposits of Pera and Chile, due i 


“po bird colonies exieting uotil the ae 
ie : 838,760 


"eed. ote 


nineteenth century * 


2$37,768 | 
"598,000. 
p HST, 8." 


prevuenee) 
Meiiones 


Islands./-- ..- goose Pe 

The African depoalts are less adequately *: 
known. On. the Northern Islands at least 
218,000 tons of guang were present, corres.” 
sponding to 8720 tons of phosphorus. From the 
Colonial Islands about 75,000 tons of old ~ 
guano containing about 12% P appear to 
have been imported; this corresponds to 
about 9000 tonsa P, The whole coast therefore 
probably produced a quantity of guano 
equivalent to about 18,000 tons of. phos- 
phorus. 

The original reserves on the islands of the 
Pacific coast of California are unknown, 
Within the Gulf, Raza Island is supposed 


. to have borne 70,000 tona of phosphatic 


guano apparently containing abqut 17.2% 
P, and so corresponding to 12,000 tons of 
phosphorus. Krul] regarded this laland, San 
Pedro Martir, and the Farallon de “San 
Ignacio as the threa most important sources 
of phosphatic guano within the Gulf of 
California. If all three islands were equally 
important they would together have had a _ 
reserve of 36,000. tons of phosphorus. This 
estimate is probably excessive; {t may suggest 
that the whole production of both the Pacific © 
and Gulf coasts was of the order. 0f.50,000 
tons of phosphorug, but this figure is saipuch ? 


Z 2. greater than the African eatimate:thatik muat...'s 


be accepted with great cautiony. -. «-t7-.: a 
In making a rough estimate for’ the: entire! 
world it seeme best to allow 2,100,000 tons of ~~ 
phosphorus for all.the western continental 
coasts and not to attempt further refinements 
which the inadequate African and Californian 

data do not properly permit. 

The total quantity of phosphorus present 
in the supposedly post-Pleistocene phos- 
phatie guano of the central Pacific islands has 
already been estimated as 211,000 tons, while 
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? region, on Cpracao, Sombrero, Navassa, Cf «3° rs 


bird colony for which there is both an ss ~ ie 


chee eer fa < PEAT Fi) 


. 
ad De 


= Ee gene te Be er 


vom. 


. that of the western Pacific islands has beet * + ree ex 
given as §3,000 tons. Since these fic res Ott 523. bor 
include no data from Clipperton Island: #8 “bo: 
fe Nee Island, the Hawaiian ay Bes “rel 
slands, or Flint Island as well as froma: Ras 

> unimportant localities, an over- allestimateal Hr. 30 
* 300,000 tong for the phosphatic guano isi sods “2 ‘for 
of the Pacific is reasonable. i. BR ia 
The Huon and Chesterfield Islands are ~; 
“supposed tg have borne rather over half a Ee me 


+imillion cubic meters of guano conta2sg.- Bae ae 


about 30% P,0,; this may probably be takes, 


. a8 equivalent to 69,000 tons of phosphors : a pee i 


.: The original estimate is likely to be ercesnve sagen de 10 
~ but is counterbalanced by the unestimated reei52-- th 
“guana from the islands of the Barrer-2ed “8 fe 
region. The southern coast of Avstaa Ee st. 
appears to have produced the equivalect @ © Bee “$n 
"2000 tons of phosphorus, and the se@ie® “% as 
. coasts about 24,000 tons, though there sa SEP. tn 
two-fold. ‘uncertainty in this figure. For te. 
whole coast of Australia and the islinis 1 .a3> 
the adjacent seas, a figure of 100,000 tons P Cy 
seems reasonable. ghee 
The data already given for the China S® |. 2 ay*.. 
also indicate an original reserve of aboct «irc, 
100,000 tons P. od 
The islands of the western Ilan Qceaa “34g” 
bore about 300,000 tons of .PsOs. Assumicg Rtg". 
that about half this is of post-Ple:stocese pei 0 
origin, which may be an underest:mat 738". tt 
the total phosphorus deposited since the (3ry+ om 
Pleistocene would be 69,000 tons. No sat ~Ert. ° 
factory estimates can be made for Latham’ *° 
Island or the other islands off Africa or <8. 7!¢v- 
the Red Sya. The Kuria Muria [slinds en 
yielded 37,707 tons of guano to Bertsh “$ 
veesels, and this may have contained 4009 35 
- tons of phosphorus. It is probable that a3 ~ 
- the localities in the Indian Ocean and thet j 
of the. few guano islands of the mike 
“Atiantic: yielded together not more cba & aes, 
100,000 tons P. gS t 
For the Caribbean and Cayman sem oo a tap h 
"satisfactory estimate can be made. The ign * t 
_Most important insular phosphates of te- oe 


Swan and Cayman Islands, Redonda, 10d ih =e 
Alta Vela seem not to be post-Pleistocene. Re, 
Bird Island is the only island with a maie® <-%- 


Rs 
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We . 
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oe Pm ewe 
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mate of tha mass and an analysis. Bots -, 
the estimate of 200,000 tons and the pho> : 
phorus content of 47.55 POs are probably - 
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‘yore JDOUT 44,UUU TONS OF phosphorus. It is, 
ver, very unlikely that the estimate jg 


“gk “5,000 to 40,000 tons, containing 22%~P,0,, 


“deposited since the Pleistocene but not by a 
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For the western Indian Ocean, an arbitrary 
assignment of half the reserve to post- 
Pleistocene and half to Pleistocene depcsits 
has been made. The islands of the Caribbean 
_and Cayman seas again introduce the most 
significant uncertainties, as no adequate 
estimates are available for any of the im- 


wea: eoatemporary colony, From none of the portant localities except Navassa. On this 
22ST ocher islands are the data so good. For the Island there appear to have been between 
Wie — of the present discussion, it {s- 700,000 and 850,000 tons of phoephatic rock, ¢ 
nits ‘gsumed that the Caribbean, eastern South containing 96,000 to 117,000 tons of phos 
ate! American, and Patagonian coasts bore about phorus. The British statistics indicate that 
% ,3¢e2§" 100,000 tons of phosphorus deposited since 288,394 tons of phosphatic guano, unenumer- 
Wd “TSO ae Pleistocene. ated: manures, and rock phosphate were 
ye Siace the total quantity of phoaphorus In —. shi ped from the British West Indies, Haiti, 
ai She exable deposits outside the tropica is very i ‘an Sante Domingo between 1852 and 1892. ‘ 
fT CA pall, the quantity of phosphorus removed “ Some material must have gone to continental : on 
ACoA s guano in post-Pleistocene time may be... Eitropean parts. Much phosphate, particular- Eee: 
arr s) as: ne ly from Navassa and Sombrero, was certainly hag 
sicger” ex - feel tes, though no ot 
~ Western continental coasts e ‘statistics are available. From - ec 
= Pacific ‘ it is known that 624,000 tons were as 
=f Auscralia exported before 1924 and that the deposit se 
b madyrgy er China Sea Is still being worked.’ From Little Curacao 7. 
Sites os Western Indian pharanpatbet 100,000 tons of phosphate: were removed Se: 
Rete a p Easter coasts cis ao early in the history af exploitation of the ee 
Bees te Total 2,800.000 region. It is probably safe to conclude that ng 
Sones ao ee the total quantity of phosphate removed ; 
34: TEEEY Of this total, the Chincha Islands bore more from the islands now exhausted was of the ee 


vn ethan one-sixth, and the Mejillones deposits 
t  Acg\’more than one-Afth. The contributions of all 
xf sige : 
STZ. ber individual deposits are small compared 
tree those of these two localities. Of the South 
iDcesSigi American deposits, which make up over 
5 anh pe thirds of the total, rather over half are 
HF 


Vw 


esr deposits of the world were still growing during: 
£5: the early part of the ninetcenth century and 
= half were due to ancient but post-Pleistocene 
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a possibly, according to some investigatora, 
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order of 1,000,000 tons and to assume an 

- original reserve of 2,000,000 tons for Curacao, 
Assuming 15% P, corresponding to 32.7% 
P,O,, the phosphorus in the ancient deposits 

of the region would be 450,000 tons. It is 
obvious that such a figure Is little better 
chan a guess, but it is small compared to the 

_,. original phosphorus ‘reserves of some of the 
" Better-known localities, sd that it will not 
- Introduce great errora into the estimate for the 
world, i en aed ent 


Toms 
5,000,000 
3,800,000 

15,400,000 
860,000 
860,000 
405 ,000 
212,000 
$400,000 
000 
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Makatea 
Ocean Island , 
. Nauru sae 
- Kita Daito fima- 
* Okino Daito Jima 
_. Angaur : 
. . Other western Pacifi 
*” Christmas Island 
. Weat Indian Ocean ; 
Caribbean and Cayman seae © 


¢ iolands i 


tT + 


Total (to three significant 
figures) 


32,500,000 


2, 
t M 


4 an wad tat” Sie 
ot AS * 


a woe 


Np colony, 

BH ‘ In the Caribbean and Cayman seas there 
te appear to be similar indefinite Indications of 
walt: old post-Pleistocene deposits not formed by 
yy contemporary colonies. The depoajt on El 
as a Dorado Islet, Orchilla, and the little-known 
et) es occurrence of guano on Vivorillo Cays.and 
“BOP iru: + the Caxones seem to provide examples, It ia: 
kis B . difficult, in this region asin the western Indian*®-- -- 
Agee Ocean, to distinguish Pleistocene from Recent 
pests phosphatization. The guano incorporated into 
st the San Juan formation of Desecheo and 
By similar deposits in other parts of the West 
hy Indies may ultimately turn out to be com- 
fat parable to the post-Pleistocene guano on 
Hy —_ vegetated atolls in the Pacific... 

ed These few instances, unsatisfactory though 
ae i they be, do at least suggest that the occur- 
ag rence of buried post-Pleistocene guano may 
“whats be expected in favorable regions throughout 
edt the tropics. If the phenomenon is really as 
eit widespread as it would appear to be, it 
tagl! suggests that it must be explained in terms of 
retyhi general planetary changes in precipitation 
pitty rather than by purely local events. At present 
ay! it is obviously not possible to go further in 

{ interpretation; the work of preparing the 

Nec! present survey will be justified if these tenta- 
Batt tive results stimulate an intercat in what is 
Tig 

ted 

SHyil 
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5. ri aes aA he: ao 
BE ae Se 
fu ~ ee 
“eset 376 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY yOu F Po a 
S503 ‘ a ae Sie 
Eee , The occurrence of phosphatic deposits under -. now left of the deposits and lead to the recs# .. se 5 
a a plant cover, and without a large contem- ing of information that might bear a So ee 
erty porary bird colony, is strongly suggested by — solution of the problem, before such leet Rye Saco 
ak, the available accounts of the islands of the — tion {a irrevocably lost. ~ o> Seg ED 
ay China Sea, notably all of those of the Danger- eae -« de ia 
rite ous Ground except Spratly Island, and Woody Prospgatic Deposits oF ELEvATe © sop on 
BptTs Island, if not other members of the Paracel IsLaNDS ce peed 
S33 group. An adequate interpretation of. this TR. tee . : a 
ae region is, however, impossible without, more The largest insular deposits occur on Fr. g¢ 247 this 


a: - ornithological information. : 9 <2 tig.e[steecc 
pte, ob. The islands of the- western 
iS Indian Ocean may perhaps provide .cases 


phosphate. deposits were far more extensive 
than would be expected from modern: bird 
colonies. It is, however, dificult to distinguish 


ATELY Keg 
a u aoe % 


a ; between ancient phosphatic rock, probably 
Fg of Pleistocene age, as is certainly found. on 
id Aldabra, and more recent though not con- 
§ temporary phosphatic guano which probably 
; was present on many of the islands. The ac- 


count of the phosphate of San Juan de Nova 
strongly suggests that it was formed by a 
relatively recent but not contemporary bird 


é 
< 


ay A EEE A OD 
. 


parts of, the. ! found irregularly distributed in tropical 
: aerate . subtropical latitudes, the Bogen 

that are comparable. Fryer thought that the «Fences of thia sort being as follows: SDE the kK 

“Pacific Ocean: ; 

+ Makates, with small deposits on Niaw, 
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bie = 
apt? Fem its 


Layee is 
Maer 4s 
tw ae 5B 


hiva, Henderson Island, etc. 
Ocean Island and Nauru 
* Fais : 
Angaur dnd Peleliu 
Rota, Saipan, Tinian, Aguijan 
Kita and Okino Daito Jima 
Smaller deposits on the Riu Kiu Istesde 
Ajawi 
Walpole Island 
ludian Ocean 
Christmap Ipland 
Aldabra (statue of other islacds obec ure) 
Caribbean 
Navassa 
Sombrero 
. Curacao 
Aruba es 
Bonaire - , ie aoe 
The Saldapha Bay and Langebaaa Row~ Fegni "0" 
deposits in Squth Africa may well be compan Pent ‘ 
able to these insular 


Pa 


localities, and oxtz3- 7 osc: 

vey large deposits due to the phosphate e™ 2 

of igneous rock on the volcanic oe: sp el 

Redonda, Alta Vela, and Gran Roques 43.227 ft 81ver 

be equivalent chronologically. ins 

. Omitting these special cases, the whole f “ye not » 

Se 4a (Al, i 

characters. i = Sa oe 
The phosphate lies in the caviues id 2 gaye . 


ee 


the series listed above bave certain comms » 


strongly developed Karrenfeld cut 18 : 
siovnted coral limestone. Where the later tae Ee AS 
been analyzed it has been found to pee - 
dolomitized. This is certainly the case St. Doge" 

Kita Dus Bete 


Makatea, Ocean Island, Nauru, Oceat aR, sam 


Jima, and Christmas Island, Indian ns 
No other cases have been discussed. : 4 axe 

Dolomitizstion of reef limestone oor se. 
unassociated with phosphatic depouts 


ov? 


at. OAC ee 
ne ast” 
rth v 


7s moe 


L the T tds Sety that some cases of undolomitized cle- 
"cma, gt reef rock bearing phosphate will be 
it! Gacovered. It can, however, hardly be acci- 
; Z, dora that the five largest deposits rest on 
S23 Jgomite. Fryer’s account of Aldabra indi- 

Zaye strong metamorphism of the reef rock - 
ues the phosphate which suggests that 

te-sas locality is also dolomitized. It is impos- 


Ves 
batts $0 


es Karrenfeld appears to vary most eee 
af its iron and aluminum content. 


Burns . _ Mia’ 


1.12-12.03 
eee 
Tyo ie 86-23.0 
PPASEOS apaijan no data 
2S SSS Ceno Daito Jima tr. — 6.08 
Percphe ong or higher 3.29 
ee Kita Daito Jima (mainly aluminum 
racer = phosphate) 
v 


ite 3.87-31.00 - 6s 
Ra Daca AK > Tori Shima 9.6 
cad? we 255. Miyako Jima 2.03-18.61 8.16 
pare Teen excluding cav e) 


pagieny ¢ aireeana site 3.8 9.6 5.71 
Bec we STEN Walpole Island no data 19,29 
ony 
<p Analyses of the sesquioxides have been 


coe Sy two of the extreme cases, namely, for that 
2 of EE Nauru which contains 0.27% to 0.46% 


Se hich contains 0.08% to 0.78% (Al, Fe),O;. 
<The differences barreen these limestones, 
ee ee this respect, is evidently negligible. Ex- 
Nae ay faheding that part of Kita Daito Jima that 


be SE 3 pas received pumice from an external source, 
fore 2 SESE the spaces of the entire Karrenfeld are filled 
ites Sith a terra rossa-like clay which is pre- 


ne yamably the residuum left on solution of 
. ‘the limestone, On Nauru nothing of this 
neg trkind is found. Makatea and Occan Island 


ma: : aan Nauru in this respect. The other 


78 
+; 
SN 


sages 


e i, a : SoM, er ; 
Sass Se See Cees 


oe Pech he Uda alg hecock 
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bee Stak to gain any idea of the magnesium con- . 
ae os a the reef rock of any of the ainre 


ee 3-.The = ahoeolate filling of the cavities in : 


{Al,Fe):Os and for that of Kita Daito Jima © 


wooemwretr ma ew aeee mm - -- - 


phosphate, and in same cases a typical terra 
rossa appears to exist. While it is probable 
that climatic factors and the proximity to 
rock other than limestone are invoived, one 
factor of considerable importance in explain- 
~_Ing the difference between Makatea, Ocean 
Island, and Nauru on the one hand and the 
other islands on the other is that these three 
islands appear to have undergone submer- 
“wence since the formation of the Karrenfeld. 
=*Qwen's observation pf coral heads attached 
“to pinnacles on Ocean Island is definite 
‘evidence in thia direction. On Nauru strand 
‘Hines appear to be cut on pinnacles, and the 
‘glee of the deposit on Makatea is hard to 
Zteconcite-withany. other hypothesis. The 
z shletory-.of these, three felands is therefore 
father different from that of the Mariana or 


Ga Balto Islands, Angaur may perhaps have been 
ot 4 partially submergedi. since. the Karrenfeld 


was pale but. thia. island requires further 


it Outelde - the pide: region, Christmas 

* Toland appears to have had a history like 
“that of Makatea, Ocean Island, and Nauru, 
In that residual clay did not accumulate or 
was not left in the Karrenfeld, but where 
volcanic rock was exposed to guano solutions 
it was phosphatized on this island as on 
others. 

In the West Indies, the history of Somurero 
is too complex and too Inadequately known 
to make comparison profitable. The upper 
part of Navassa appears to he comparable 
to the western Pacific islands. The phoe- 
phatic filling of the Karrenfeld on its plateau 
is rich in sesquioxides, while the deposit ia 
the Karrenfeld of the low terrace around the 

{sland is lower in iron and aluminum as if 

‘ part of the residual filling had been removed 
by wave action, possibly at a time of slightly 
higher sea levels than are now prevalent. 

The situation at Curacao is not entirely 
clear, The phpsphate appears to lie on Molen- 
graaf’s terrace at 90 to 110 meters. Subse- 
quent to the formation of the terraces by 
emergence, subsidence to 100 meters is said 
to have occurred, Thig may have permitted 
loss of residual soil," though the Curacao 
phosphate Is slightly richer in sesquioxides 
than ia that of Magatea, Ocean Island, 
or Nauru. 
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Tori Shima ae ee 
Miyako Jima hs 
Hateruma Jima oe 
Walpole Island pe 
Navassa (in part) 

Islands submerged after Karrenfceld formation! 
but prior to phosphatization: 
Makatea 
Ocean Island 
Nauru ‘ 
Christmas Island ‘ 
Curacao and adjacent tslands 


This difference ts of some Importance in 
providing a warning against the assumption 
of identical history for allssuch deposits. 

Definite information on the age of the 
phosphate on the elevated islands, or even 
of that of the underlying limestone, Is 
extremely meager. The dolomite of Makatea 
is supposedly fossiliferoua and was regarded 
as Tertiary by Agassiz, though nothing criti- 
cal was published. The Ocean Island dolomite 
yielded only a single Carcharodon tooth to 
Owen, and from this he deduced a post- 
Miocene age. Nauru yielded a number of 
suppoeedly Tertiary fossils to Elschner, but 
no detailed report on them seems to have 
appeared. The deposit on Kita’ Daito Jima 
lies on what is probably an early Pleistocene 
magnesian limestone. ; 

If Tayama’s classification of the terraces 
of the western Pacific islands is correct, the 


1 Rodgers (1948) believes the Karrenfeld forma bee | 


neath the soil surface, port passw wich phosphatization,.. 


_ All the comparative evidence from Islanda with exposed, 


unphosphatized pinnacles (Aldabra, Headeraon Island, 
etc.) is against this view. 


sep eR Ee VET 
« ene ss Teka, : ret ieee’ Rs | 


ror rk ee! 
gon 


rock or its equivalent. The depose on Angie 
apparently rests on somewhat igh r liirestoces 
The deposits on Aguijan, Tintin, and Reem 
appear according to the same «heme 0 #, 
. on Plio-Pleistocene Mariana revi rock, Oe 
Rota deposit perhaps on an older pare of Oe 


:*« Mariana formation than that unmderling the, 


other two. 


<4 The deposit on Miyako Jima contaiceds 


“an elephant molar, probably of middle oct 
‘ower Pleistocene age, and rested on 2 line§ 
stane which is probably late Pliocene of% 
‘early Pleistocene. On the adhacenc Targma: 
* Jima the deposits seem to have hun becwers: 
' Plio-Pleistocene and post-Plei<ee ene reefs. 
The Christmas Island depusit hes on poss: 
Miocene reef. The deposits en Benarre. 
‘Curacao, and Aruba appear to te arenas 
‘though the evidence of a Pleroe cme e's 
not entirely convincing. , 
The very meager evidence ay table chee | 
suggests that the bed rock unchr ofl thew. 
‘deposits is either Pliocene or iler-tocene ni} 
' No contradiction arises from the hypothess | 
that all the immense elevated deposits a4 

phosphate are themselves actutils of Pleisto- 
cene age, and this is confirmeal by the ore 
case of a mammalian foseil found in the ? 
phosphate. The evidence, notably from : 
3. 


a0 Fes’ 


wo ees 


n 


w dA ew 


Tayama's work, seems to suggest at least 3 

two phases of phosphatization, one in the + 
earlier and one in the later Pleistocene. There -¢ 
is, however, nothing to indicate that eack x 
island was not phosphatized at a diferent’. 
time. The periods of phosphatization evident~, sf 
ly represent phases of comparatively shert | > 

duration during the complicated Plio-Pleisto- > 7y 
cene history ef the islands. The Saldanha 3 

Bay deposits of barrandite, or some like “S 
mineral, are, as has been indicates, probably - 
comparable to the large elevated insuby 
deposits. In this case there is reasonably i 
good evidence for the assomation of the. | 
phosphatization with a Middle Pleistocene Ei 
high sea level. v4 


In the attempt to elucidate the meaning’ 4 
..af these Plio-Pleistocene periods of phor “5 
phatization, it is first desirable to ascertain. ra 


‘something of the probable rate at which the 7°27" 


LY 


deposit on the richest islands conld have bee 
laid dawn. 
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BE 


. Y che area of the phosphatized region of 
oer be taken as 13 km? and the original’ 
ma reserve as 87,500,000 tons containing 38.99% 
“Es or 17.02% P, the mean phosphorus 

i denosited on unit area is found to be 82.9 
Fens per cm’. The total quantity of phos. - 
zo atic guano on Howland Island has been 


‘A pstma ted from two apparently independ- 


At zet sources as about 124,000 tons contain- 


roe sz 14.9% P. The area of the island is 1.62 
oR Ee, but it is evident from the existing ac- 


oe, 


“Fp pounts that not the entire area was phos 
phatized, If we assume that the phosphatized 


Pees half the area of the island, as seems © 
‘3S a the armount of phosphorus per 2 


Sfepitarea is 2.39 grams per em. This compari--. 
ee suggests that if the conditions on Nauru’ 


igre comparable to those on Howland today,:- 
pag would take about 35 times as long to phos- 
ER tise Nauru a3 was taken to produce the | 


<Ps deposit on Howland. 


3 .< The time of the beginning of phosphatiza~ ; 


Egon om Howland is uncertain. In its present 


‘Ssfom the island clearly dates from some post 


33 Peistocene time. The most recent event in 
Sthe Pacific Basin that might have influenced 
i bate deposition on the drier Line 
oF [sands would seem to have been the change 
ae “responsible for the shife in guano deposition 
“Sea the South American coast, probably in 
wats the first millennium n.c. It is therefore prob- 
ably anfe to conclude that the Howland 
Mast has been accumulating for at least 
S200 years. This would imply a minimum 

. “me of 87,500 years to produce the Nauru 
wie ‘deposit. It is, however, most unlikely that 
— island of the size of Nauru could have 
~ accumulated its deposit in this time under 


ps 


AE? regime of Howland. The Howland bird colony 
1-347 may have originally covered the whole area 
“Se chin the ramparr. The colony on the much 
 beper Malden Island certainly did not. The 
Fpotal guano production from Malden Island 
om gems to hawe been about four times that of 
“Ls Howland, but its area is approximately 20 
ae that of the latter island. It is reasonable 
Fn to suppose that as the size of the island in- 
avases the bint colony does not increase 
y' proportionately because increase in size of 
ay ‘gnisland will noe increase the food available 


em the adjacent: waters within the cruising 


at -yadius of breeding birds. 


ape ee 


the existing oceanographic and climatic . 
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If under existing conditions a colony of 
birds four times that present on Howland 
represents the upper limit then it would have . 
taken at least 


87,800,000 
———_———- «+ 490,000 ygan 
>. 4124, 000 ; 


to phosphatize Nauru. This isa very consider- 
able fraction, of the order of magnitude of 
one-half, of Pleistocene time. Even if the 


_phoaphate deposit on. Baker Island, which fs - 
_ tesa well known than that on Howland but 
. may have been three times as great, be taken 


as @ standard, the time of phosphatization 
would be 160,000 years or'about one-sixth of 


“Pleistocene time, lit'view of the rather critical * 
“ conditiong ust have evidently been necessary 
-torproduce deposits on atolls of over 100,000 
tons: during post-Pleistocene’ time, it is 


extremely improbable that there would have 


- been thrig-enough during so chargeable a 
- period.asi the Pleistocene for the Nauru . 


deposit to develop: under oceanographic and 
climatic conditions at present represented by 
Baker and Howland Islands. Such an argue - 
ment is in accord with the strang impression 
left by . Tayama's results; of a complex 
history, only short sections of which were 
characterized by intense phosphatization. 

If we compare the Nauru deposit with that 
on the Peruvian islands an entirely different 
result is obtained. 

The present rate of deposition on the best 
Peruvian sites is 9.6 grams pey cm? per year. 
This material contains 4.59% P, so that 0.44 
grams P per cm? per year can apparently be 
deposited under the most favorable condi- 
tlons. Assuming no Joss the Nauru deposit 
would at this rate have taken just under 200 
years to form.+It has, however, already been 
pointed out that losses did oceur from the 
Peruvian deposits, On North Chincha Island 
the menn depth of the guano was 12.6 meters, 
Assuming a density pf 0.9 and a phosphorus 
content of 5.28% this corresponds to 59.9 
grame of phosphorus, or just under three- 
fourths the quantity present per unit area 
on Nauru, Since the Chincha deposit appears 
to have tnken between 2000 and 3000 years 
to form, at the same rate the Nauru deposit 
would have taken about 3000 to 4000 years 
to form. 
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istocation of the Union, with dhe Constitutional rights 
» guaranteed for all future time.” 4 
«6 “repudiavon™ of his platform was now nearly ceady 
© Ml thar renained to be done was to strike out any 
(2 of defeatisn..” to eliminate “any word in regard to 
ro be tortured by any [one] inte anything like ignoble 
‘ta add as a separate parageaph a plank which had been 
aut of the pluforty asreported by the resotutions com. 
one up the whole document with at “punch” sentence 
that it might concey an impression of crisp, terse 
+ candidate?" 
Len, had shifted his ground vice. Starting with an 
smpt for armistice in any ssnac, he had adopted the idea 
1 armistice at the risk of distuion. He then took a posi- 
:-ound which made armistice anpossible from the South- 
> vet did nat ignore the Northern demand tor potential 
a. Did he change his aiticade to couloir with chang. 
of the relative strength of the factions in his party? 
+ inability to fathony iminediately che dangerous implica- 
rd position? Did he carry over into political life the 
f characterized his military career? Or was he chang- 
unt deliberately ia an endeavor ta du what he honestly 


Sh, wot. a7, 93553. 
the scntcoce commencing “We have bathe cncugh to saiisty ihe 


a MELLia, ne plece. me date, MCh lin MSS. TE, vals 34, 8da8e. 
© Willa Addins, pastor of the Madison Square Mesbytcrian Church 
ee alee catent of the ketter, Adlatis had gone ater MeChlbia’s ketce 
eds that these interheeanens inthe teauth drade wheal ace not i the 
Alans. Poe econpde, there nthe weateme Vint ne poe) can be 
Uae.” AR Cleland went de hase changed the wordias ot 
ae moms ah ts aheae oe chen ptedvable that case prewiit adversaries ale 
agente ta bist of ce Pod Union al ube State tea “ecudy fur pease 


ep ohe MR A Rb Sep Reb SESS AR to the writes 

4 sababe foal hater cossacunii bette ood, whoo dD bunk not was, 
ob tke atedancat Gb the coasenien 2. 

yscotcme The Urine ay the aac cotebteon of gecace--we ak ae 


, 

1b twa scious” wis dropped ia the foul diate, which, fron its santext 
eo written cater than Sept 6 (MoClhetlag ASS. IL, vol 2g. $8959). 
. other final keer (Me bon, op. ot), bet aot tu be found in aay 


+o thonglt was best for the people of the North? As in so iany other 
cases, the records are silenc as to the human aspect of the matter. 
- 3 Citauces R. Witson, 
The University 4 Cincinnati. 
3 
4 
Navassa: A Foruorren Acguisrrion (1945) 


wl Aline knows sispect of the expansion al the United States is the 
« ‘acquisition of cert: (an scattered island “ appurtenances” which the pav- 
© ermnent has refrained from speaking: af as possessions. Even belure 
the Civil War, expansionists sought to extend American rule over non- 
. comiguous territory and made efforts to secure Cuba, the Hawaiian 
“Islands, a naval station in Santo Domingo, Alaska, and a zone across 
> Panama. These ambitious plans failed, but quite incidentally, and 
almost without public notice, a peculiar, beginning was made in the 
- collection of istands outside our territorial waters. 
In the forties and filties of the lust century, large portions of the older 
, . gucultural area of the United States showed uamistakable signs of a 
- loss of fertilny. The appearance of a new and potent fertilizer, called 
* guano, was hailed ilerelore as a godsend and demands fur it mulktiplied. 
__ The only large supply then exploited was located on certain istinds off 
" the coast of Peru w'icre for centuries hosts of birds had been depositing 
.° this fertilizer. The Peruvian government found it a constant and con- 
“Z “Vewient source of revenue aad sold it only through British ar Peruvian 
* agents who charged so high a price and provided so irregular a supply 
“that American farmers became exasperated. The State Department 


busied itsell ducing che filties attempting to arrange with Peru, Ecuador, 

-. aad Venezucla for i cheaper and beuer marketed supply, but repeated 
efforts accomplishes! very liule, Adventurous sea captains therefore 
were cecouraged tu seck out uniathabited and out of the way ishiunds 

* where birds amght hovedwelt peacel ally for long periods of time, Several 
V6 Of these were reputed, hut the announcement of efforts to take off pune 
might load ie cmiplastiow, Asa mauce of fact ihe exploitation of gle 
Buang poosihitiia af sniath bhai, Aves, dome chick fidadicd mike cil 

the coast of Venezuela had caused chat republic to remember a long 

. forgouen Jurisheuon over this far away dot and to drive aff che Amer- 

- _ dean diggers. The United States had never-claimed any islands hy cight 
‘ of discovery and had no machinery cither for levalizine such claims or 
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law providing cegubaions for reyisering: su 
4 


Hiser erties BY tle Slate 


tee To. ' Yous safes a eS oe Sh 


COVE hy fete WH neicwsaty. 


Upou the ueginy af New Youk and Boston Koto speculators, Wil. 


ham 1. Seward sponsored a bill in Congress which became the law of 


Auge 18, 6850. This act provided that when any American citizen 
“anay live discovered, or shall hereatter discuver, a deposit of wULInG on 


any ishind, cock, oc hey now within the Lawful Mt 


fiction of any other 
severnimecat, snd not occupied by the citizens uf any other yoverament, 
and shall take peaceable possession thereof, and occupy the same, said 
island, rock or key, may, at the discretion af the President of the United 
States, be considered ay appertaining to the United Suates". Evidence of 
the fonnal act of taking posession and maintaining peaceable Possession 
uv the name of the United States was to be filed at the State Departarcne 
together with «bond te the eflect that the discoverers would sell guano 
only according te cutes laid down in the act. When explorers had ful- 
filled these requirements the istiad, rock, of key might be proclaimed as 
appertining othe United States. ‘Trade with such places was to be 
regulated as caumiag trade beaveen diflerent parts of the United States, 
the Liwas relating a acts performed of crimes committed on merchant 
vessels on the high seas were applicd to govern these itinds. and the 
Presideot might we the “hind and naval forces of the United States” ta 
praect the rights of the discoverers." 

Under the aubarity of this act, beuwcen 1556 and i885 some seventy 
islinds and groups of islands were recognized as appertaining ta the 
United States, Vhe firs ewe were Baker and Jarvis Islands lyin nearly 
un the cqttator southwest of the Livaiian Islindls, 0 15° No Lat. 17" 30" 
W. Long. anda? aa” S. Lag and 15y° 52° W. Long. respectively. “Whey 
Were registered at the State Department on October 28, S56, though no 
Proclin.tion was isucd by the Seeretary until March 2, 1860. Since that 
time they have been eccupicd intermitiendy by Anierican gts digsvers, 


Int in eSSy Great Britain took possession of Jarvis without any protest 


fram the State Depament. Vhey are designated as American, Hetish, 
ar undetermined passessions ana variety OF maps and the United States 
wentitaly fas au active uncrest in them? leas wath the thud istand tw 


be sexivtcred thor we are parucutarty coacerued. 

THOU Me bee tte Vlee ahe ais oh dase teuediatians wath the Pion tae cae 
fe gmedelics gawd tie bh Cadet woe siadea anctthy enacted ue Cunt tina payer 
Cats Diplatiay dh bactod ey 


‘bagi Ana in oe 
the author before the Ulesqumm Autere aa Mme at 
Geudge Wasdissgteen Canscosae luca the saaaiice of ig ba. Le wall apgecar ine thee padebahecel 
fotomewebaangs cd tts re sseees, 


ry 


peat es Tutt. _ 2 er 7 
- A-RDP86-00178R000100060011-2 wrymiten fequisis $057 
bye 


Esone and so filled with boles as te have the appear’ ol a perriied 
dR sponge. It is sidustecl some Uhurty atiles west of Plaiti, eS" aa" No fiat, 
Oe 175° W. Long. about seventy dive nudes cast of Jamaica. Captain Duncan 


: Ri‘ found it unoccupied and covered with wa amount of gui which he 


* ; estimated at one millien tons. Ele tuak possession ia the vane of the 
: ; i i ine’ wer. . 

' Y United States and upon his ccturn home assigned his discoverer’s aghts 
‘to Captain E.O. Cooper. The Later and Edward K. Chaper of Halti- 


more, who scems ta have been she business agent, sent fol B. bews ta 
ChE che island to work the giuno deposit and fited formal notice of dhe dis 
‘ i covery at the State Departiseat oa December 3. 6857, wahout supplyrag 
either the required certificate of poiceable pussession oc the band." 
» } Cooper had once had a partace in the puaoa trade, a Jamarcan, 
or Ramoih by name, with wham he had braken, as it was Lier reported, 
225 because of Ramoth’s inelicicncy. “The Later had harbored a desire ta 
ie geteven and naw saw his chance. Ele went to Port-iu-Pemice, suggested 

7 


7 as 
yw 


JES ta the emperor that the isiad belonged io Haiti ind obtamed a doase ad 
a 


a the island, contracting to pive the povernment one-third of the proveeds 


"of any guane sales. The new leascholder then went to the governor of 
; Jamaica and told him that Americans were tiking Hamorb's pean. 
at The Jamaicua exceutive promptly gave hin a deter to the cunperor ol 
e. Haiti supporting a request for a war vessel ta protcet dhis ELaitian island 
ee from American invasion, E. K. Couper fearned of this and hastened to 


complete the formalities connected with fing evidence in the Site De- 
* partment. He presented an adidavit of peaceful possession which Lewis 
4s. had made recently and on April 23 warned the Scerctary of State chat 
3 the Haitian government might interfere, 


The emperor of Haiti acted carly in June and sent ive vevels to order 


et : 
Ty ? 


vx the Americans olf his island of Navassa. Cooper taened ttticatately te 


President Buchanan and Secretary Cass for pootection with the vesal 


that a frigate was ordered te peoceed ta the scene. fir spite of a second 


ry eee 


~ hostile expedition, the Agerans stuck to ther digging unit Cons 


Vl. mance Tanner arcived on the Deeradaryed tae Meer. bbe dounte that the 
ae Viallinngs oMiccts tad allcniapiead Vie et beads stolons weecaticdess be cleaned 


in 


it wise 1a go to PortatePrine to give formal notice diate the United 
ge States woukd protect Amerikan puso digeers under the law of 1856 


J. 3 The papers relating te the deucey amd carly dhihvulties reganling NUwGe an 
MO” found in the State Denueicat Arba iq ed, Wood the scoes miuthed “Mra H near 
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The Haitian goverment meanwhile had become acqtuinted: with 
Ramoth's real motives. Under the circumstances the emperor was not 
disposed to get into trouble with the United States just to satisfy the 
contractor's revenge and even without Turner's shaw of force would 
probably have refrained from violent action. The nexco potentiate con- 
tcated himself with filing a protest ihrough the Haitian commercial 
agent in the United States, B.C. Clark of Boston. ‘The latter clumed 
Navassa for Ubaiti an the ground that the island ia question had belonged 
first to Spain and then to France during the colonial ora and had been 
acknowledged to he Flaitian when the French recognized the indepen. 
dence of their castwhile colony. 

John Appleton, assistant sccreliry af state, replicd, November 17, 
1858, thac the department had proof chat the island was abandoned aad 
derelict when Duncan discovered it and that the Unite States intended 
19 Protect its citizens in taking guano, Appleton concluded, though, 
with the statement “che act dacs not make it obligatory upon the pov. 
ernment to retain permanent possession of the island". Someuime later 
Cooper filed the reqiured band and on December 8, 1859, Cass at fength 
issued the first suano istind prochimation dechiring chat the required 
notice of the discovery of puane and the occupation of Navassa in the 
name of the United States had been Gled in the State Deparment, and 
that the United States government would protect American citizens in 
taking guano from the island.' The act of 1856 as interpreted by the 
State Department was now intended to invest the United States with 
sovercignty aver any of these guano islands* and she proclamation 
simply stated that the Secretary of State recognized the fact that the 
island was being occupied in the name of the United States. Presumably 
the legal status of the island was chat of an “appurtenance” rather than 
a “possession”. : 

Guano continued ta he taken from Navassa in the years that folluwed, 
Principally by the Navassa Phosphate Company and the Unised States 
continued to repard the sland with aa eye which was atleast accasionilly 
watchful. When Plaid sought tw establish ite claim to the island: in 


Ize. Secrenery Pet eatin claboraie denial OF any such right.” bet nn 


E Apidae koe as deanid an the Suate Departimest Vrchises. Domesta Vetter, 
MEIN 466, The pie tuiatar ps found ia the Stave Deprctient Anhises, Gunes de 
MSS, v wtih ay pid ae part an 147 US. Reports, aso-aat, Ovher claimants app ated 
whe filed afilivis od theosery dot the same island hut the State Depurtent agecaed 
then, Their papers ase sa the Gusan hy. MSS. V, : 


BW. RB. Coste, Asting Seveetare af Site on ote 
®Fih to Preon tf. .. Declassified an 


Nichols: Navassa, a Forgotten Aequisition Saag 


Ste 
fg 
4 “4 


‘other official attention was given the question by the department. ‘Khe 


thaws 


ather uncertain status of the island was charted, however, by the 
courts as the result of a riot. In a8S8y some Negeo laborers attacked their 
white bosses, and the superintendent and several of his assistants were 
killed. Ac the request of the American consul at Kingston, Jamaica, a 
“British war ship was sent to the island to maintain order and the U.S. S. 


Som. oh anid 


Kearsarge brought the Negroes ta Baltimore where they were tied and 
convicted of murder under the guano act of 1856. ‘Their counsel sought 
| to stay the execution om the grounds thar the law of 6856 was aucun: 
> stitutional, that the island did not apperiain to the United Stes, and 
that the United States court had ne jurisdiction over crimes commited 
oa Navassa. “The case passed to the Supreme Court which refused ta 
- accept these contentions and decided thac “the island of Navassa anunt 
. be considered as appertaining to the United States”? 

The fast link ia the rather submerged chain bindings the island ta the 
United States was forged in the wenticth century. Although suino 
digging ceased during the first decade and Navassa was to all intents 

abandoned, the State Department did not admit any change in its status. 
In fact it was not long before this rather moribund interest in the “ap: 
purtenance” was revived. As the Panama Canal was approaching com. 
"pletion, Navassa assumed: new importance. The istind hay in a chreet 
sea lane from New York to Panama and was the first landfall sighted 
by ships sailing northward from Panama to New York. ls position 


made it a menace to shipping and plans were initiated to sct up a warn- 
ing light upan it. 

General George W. Gordon, Represcatative from ‘Tennessee, intro: 
duced a bill to erect a light housc to serve as a monument to Matthew 
Fontaine Maury; it was proposed to build this steucture on Navassa. 
In duc course a congressional commitce stopped to view Navassa and 
Representative Esch was moved to poetical expression. One of his 
stanzas expressed his hope: : 

T The report of Joags 1. U.S. is in 147 U.S. Reports, oa-day. See aba a pamper 
The Naracsr Ulind Riot (Nakunare, 6 RR)), pablihed by the Nuon Govnd Mobeni de : 
Die eb Cabton Tiskeeaens ia aaee aienien far the stedemve. daca die Casha te vnbee- 


tam Nav iece we ised ene base rer tit the ceeedeersmaries enfin Anat oc ot 


for vilatag UL S. law QKeeued Saat. ace. $206) thereby. Ta akg Md suite Tbetssan ee 


ris ab abe 


Donunicans were cepatied as maigiag the ibaad and ploscadape the 
anys odags 


Navassa Phosphate Company (ros landing. Ne ation was taken. guane « 
were alm over, andl the company nearly dela vou dhe Hlaitiias absadened the 
ibad, When the Phinphate Campany weat inte the hands of a ccceiver its taghts were 
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Soon may thy reign of tercor end 
a welcome lights their rays extend 
a glidden the weary sturm-tossed sailor's: sight 


Or . USS ae ath 
1 shins That hy in the hy EVANS 
| a gins f yon the { Nay ASG. 


le apo lee COMME * Nv we . oC , | { 4 I ( 
1 if ! Memerite iF yS services As ates it 
1 h 2 pr ug v Was UOLCOU aller 
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y t | A. SAN a rede 
is u t Hge S ! FOVEC il lig: + I I 
carcdeary y h a WV | th - he I h I ke Rise, AEee 


the influcne of areadiay af ug We ry Aclanison ab Gear A 
e al lange « Fsch’s | clic pl a hy Ad mina ab ptt, 
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C SOHC WG exclusive yuirine fi tion of 
NIG dles and Out Of the jul isdictio { oO bY . 
the U Me | Sua I f { iy ty thak any ther SOVCEHINC Ht 
ane Ww here ts Cong “ QUG a beh stidion thereon, “the 
ats VAFESS had decided to b il bk > 
where | al { 1 rey ] 
Se Mee = Vv . , 
sid Island al Navas SE the \ ent Indies be 


ee wand the Aglare 
reserved for lig al the same is licseby 
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pur sy fenery, 4 
y t Ly CTEMS, SD GCL | I sha we action as the Con- 
sary in the aubli lalcress, ab GO SUC TCR Ishative itet ° ! 
ee | ¥ stn we 1 
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ic ume and after RFC ih y TY MUN FECL 
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The Lyous-Seaurd Treaty of sit. 


Os April a5, 142, an Anglo-American Treaty cOuCET aS the Ait 


slave trade was unanimously catihed by the Senate al dhe United States 


Tis conclusion’ accorded well with the general policy al the Lance 
To legislate against the slave trade wats aa obvious way ol 
he states, without offend: 


ad 


ministration. 
conciliating all shades of Republican feeling, int 


ing the Union Democrats. To conclude with Great Britain a convention 


of the kind she had so frequently suggested wats abo ameans oF en 
listing British sympathy for the North, Until che outbreak of the Coil 
War the United States had always repulsed any propasaly-invoby ing the 
essels by British warships engaged ue heating 


search of American ¥ 
as, but the 


slavers. She now agreed to permit the Practice in CerLann se 
Seceetacy af Suate was careful te jet it be known that the convention had 
been “[reely offered by this government to C 
solicited”. Seward's statement was apparently canhirined by the treaty 
papers laid befure Congress and Parliament2 and this version of the 
stary has Jitherto been unquestioned, les atentionsl iiccuracy is, how: 
a surdy of the seeret correspondence beaween Lord 
t Washington, and the British foreign uilice 


Treat Brivtin, net bought ae 


ever, revealed hy 
Lyons, British minister a 
printed beluw? 

ln the spring of iSor, the At 
West Africa, under the terms of the Webster-Ashburton treaty (asqz), 


had heen withdrawn ta: assist a the Southern blockade, le be- 
came more dificult than ever ta prevent the shavers, plymg between 
Africa anit Cuba, from sheltering tudes the Amenctn this. As cathy ot 
May vo, 1861, Sceretary Sew erbreldd the Bauish ainistor ar Washington 


cto he ae willing tee erehe senenae allernauive acne bad 


¢ 
ing the Stars and Suripes from thas abuse. Lard Byers win mic cete’ 


nerican cruiser xqistdren stationed olf 


py otect 


1 Seward tu Poesy, U.S. Minister to Spuasa, Mag, 2 pBbr, pacbblistcd on Dee 6. 1RGS, 


Docs. val. beet ph ATE 


37 Comy.. 3 ers.. Hone face. 
+ Devin, Val Vo me, 972 Pad, Papers jUamnaramd 30Ge4. 


2 47 Cung, 2 os. Sea. 
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RE: Translation of French Article on the History of Navassa Island 
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The following is a general summary of important poings in the article. 


This article attempts to relate the controversy over ownership of 
Navassa to Haitian and Caribbean politics in general, It begins with a dis- 
cussion of U.S. needs for fertilizer and attempts by the U.S. to negotiate 
with Peru for rights to guano. 

In 1854 an unidentified American discovered deposits of guano on the 
Isle of Aves (birds) a desert island in the Lesser Antilles. This island is 
located 147 miles east of Dominique and 300 miles north of Venezuela. The 
island was occupied by two American companies who began mining the guano. 
Venezuela claimed that the guano was their property but this was found to 
be a mistake as an island on the Venezuelan coast has the same name. 


Americans in Philadelphia tried to arrange a monopoly through an 
ageny in Caracas by compensating the Venezuela government. However, the 
American group was. in fact expelled by a Venezuelan naval expedition. The 
U.S. eventually renounced its claim to the island and Venezuela paid $130,000 
compensation to the American company. Venezuela had based its claim on its 
inheritance of original Spanish claim. This incident Ted to the eventual 
passage of the Guano Island Act. This allowed U.S. citizens to claim unin- 
habitated islands for guano mining purposes and authorized the President to 
use force to enforce these claims. By 1885, 88 islands and. groups of islands 
were occupied under the terms of this act. Navassa is the third in the series. 
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Guano was discovered on Navassa in July 1857. It was claimed on 


September 17 and on December 3 the State Department formally announced the 
claimant, ceded his rights to guano explora- 
By February 1958 Cooper had established a 


claim. Ouncan, the original 
tion to Captain E.0. Cooper. 
mining operation on Navassa. 


Haiti was enforced of the American operation by the French and British 


Haiti claimed the island and sent a naval force to demand that 


Consuls. 
Cooper appealed to President 


the Americans leave the island, they refused. 

In July the U.S.S. SARATOGA was dispatched to Navassa 

: gust, but, a cirect 
Haiti protested 

He cited the ba- 


Buchanen in June 1858. 
to protect American interests. The Saratoga arrived in Au 
confrontation was avoided in favor of diplomatic efforts. 
through Benjamin C. Clarke, their commercial agent in Boston. 
sis for Haitianiclaim as the discovery of the island by Spain and the cession 
of the area to France in the Treaty of Ryswick. The U.S. replied that, in 
spite of this ‘the island was abandoned. He also said that the island was 
used by Haitian fisherman, but, the Americans did not consider this in 


their response. 

It was not unt{? 1872 that the discussion was continued by Stephen 
Preston, then the Haitian representative in the U.S. He researched Haitian 
claims and American precedents in similiar cases and concluded that the 
Haitians were entitted to compensation for the fourteen years of American 
use of the island. He based his argument on the facts used by Clark in 


1858 as well] as maps of Spanish explorations and the Treaty of Arranjues 
He also cites Charlevoix's 1773 publi- 


between France and Spain in 1777. 
Preston 


_ cation as evidence, although Navassa is, not mentioned in the book. 
» also referred to the Haitian Constitution of 1805, which mentions terri- 


tories and islands under Haitian sovereignity. The Haitian Constitution 


of 1806 only mentions “adjacent islands." Again Navassa is not mentioned 
specifically. 

Preston further argued that the case of Navassa was Similiar to the 
case of Cazo Verde (1859) and Alta Vela (1868) in which the U.S. was in 
illegal possession of guano islands: He also stated that if the Americans 
could claim uninhabited islands in the Aleutians and the Florida Keys then. 
Haiti has an equal right to establish a valid claim to Navassa. U.S. 
Secretary of State Fish replied that Preston's arguments substantiated U.S. 


claims more than Haiti's. He dismissed Preston's arguments as trreveiant. 
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In response, Preston attempted to press his previous arguments fur- 
ther as well as adding affadavits from Haitian fishermen who has used 
Navassa as early as 1920. Again the U.S. dismissed the Haitian arguments, 
stating that they accepted Coopers claim and that Cuba and Jamaica could 
also claim the island if the presence of fishermen could establish owner~- 
ship. 

The article goes on to discuss the involvement of Jamaica in the 
Navassa controversy as well as the already known activities of the Navassa 
Phosphate Company. Haiti again became involved when after the employee 
revolt in 1890 they protested the Supreme Court decision that applied 
the laws of the United States to Navassa. 


Haiti continued to feel a need for revenge. This was fulfilled in 
1898 when this island (Navassa) was evacuated for fear of a Spanish attack. 
The Americans left behind considerable valuable material. Sailing boats 
from Jamaica, Haiti and Inagur regularly stopped there to obtain items. 
The loss amounted to 2,500 dollars. The Company recovered 79 dollars at 
public auction. The remainder of these goods were sold to Admiral Killich 
of the Haitian Navy for 500 dollars. The goods consisted of provisions, 
hardware, jumber, tools, 7 boats, a steam engine, 2 mules and 200 to 400 
goats. The Company did not survive the loss. 


The U.S. retained its rights to Navassa and with the opening of the 
Panama Canal, the island became a hazard to navigation. Therefore a Vight- 
house was established there, beginning operations in 1917. 


cV/bam 
8/24/81 


- 
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BY J. ROBERT ESHLEMAN,* W4Qcw 


myself put Navassa Island on the air for the 

first time’ post war. The island had been 
represented briefly by K4N] of Navassa Light in 
the 19203. Our efforts resulted in some 1300 
QSOs, but due to low sunspot activity the results 
were disappointing. In 1957. another group of 
leenagers visited the island and made several 
hundred QSOs during an eight-hour stay. The 
Iast legitimate DXpedition to Navassa took 
place in 1958. In the early 60s the U.S. Coast 
Guard abruptly altered its policy of permitting 
amateur visits to the islands, As the years passed 
Navassa became rarer and rarer until a recent 
survey by the Geoff Watts DX news sheet listed 
Navasss as the most wanted country — ahead 
of Albania and Iraq! 

In 1964, a former dental schoolmate, Ernie 


I August of 1954, W4VZQ, WN4HBC and 


Hendry, K4CAII, began to make a concerted" 


efiort to persuade the Coast Guard to reverse 
their position. Two years later Frank Harris, 
WA4HTR, and myself joined in the effort. An 
unauthorized DXpedition to Navassa that same 
year only served to strengthen the Coast Guard’s 
resolve ty continue to deny permission for visits 
to the island. The return of Barry Goldwater 
to the Senate last vear renewed hopes that the 
rigid position of the Coast Guard would be 
modified. The splendid cooperation of the Coast 
Guard in making the Heard Island, VKOWR, 
operation possible also raised hopes of policy 
change. 

Whatever the reason, the persistent efforts of 
Ernie, K4CAH, Herb, W4KET, and Lou, 
~*3716 Draheshire Rd., Richmond, Va. 23234, 


56 ‘ 
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Between January and March this year, 
necessary 500 contacts to hecome first holder of the new SBDXCC award — and 


then tepped it off by joining a DXpedition. Here's the story of K4IA'KCd. 


W4PJG, were rewarded when Commander H.C. 


* Wyatt sent Ernie a letter in late May informing 


him that as of June 22, 1969, permission would 
be granted for small groups to visit Navassa. 

Ed Roller, K41.4, was dispatched to Kingston, 
Jamaica, to arrange a charter and to ‘carry one 
of the three beams we would need. A 6U-foot 
twin diesel belonging to Hill's Deepsea Fishery 
Ltd. was chartered for a five-day period begin- 
ning June 21. 


Planning 


With less than four weeks until our scheduled 
departure and with the members of the group 
Separated by as much as a thousand miles, plan- 
ning such a major trip was a big task. Two 
factors eased this situation greatly. The group 
kept nightly schedules on 3850 and 7203. Second- 
ly, a group of amateurs in Kingston headed by 
Chuck Brydges, W4WXZ, were making arrange- 
ments for customs and local transport. They also 
secured most of the food, drink, gasoline and 
camping gear which our party of twelve would 
require. By this time ten amateurs, K4CAH, 
K4FU, K41A, KV4FZ, W4DQs, WA4KET, 
W4PJG, W4QCW, W4USQ, WA4HTR, and two 
bivlogists were committed to maky the trip. 

On Saturday morning, June 21, nine members 
of the group and nearly one-half ton of material 
were assembled at the PAA counter in Miami. 
Thanks to some previous arrangements made 
by the Florida gang with PAA, we were only 
charged eighty dollars in excess baggage. ‘‘Never 
Was so much carried by so many far so little!” 


W4QCW knocked off more than the 
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At Kingston we were met by Chuck Brydges, 
W4WXZ, communications officer at the Ameri- 
ean Embassy, and a contingent of Vamaican 
amateurs, 6Y5s CB, JR and LA. By the time we 
bad finished our complimentary glass of tropical 
punch, Chuck had moved our mountain of 
equipment through customs without a hitch. 
Minutes Jater a amall motorcade ‘healed for 
Ligvd'a (GYOLA) place. We changed into our 
Osland clothes and then split up; severnt shop 
ping for last-minute items including fresh food 
and the rest of us going down to Pier Zero to load 
our gear and supplies aboard the Afiss Jekyll. 
She was a 60-foot single diesel fishing boat. The 
twin-diesel vessel we originally chartered had 
been captured by the Colombians the preceding 
week. The significance of the substitution of a 
single diesel vessel for a twin diesel didn’t dawn 
on most of us until the following morning. Al- 
though it appeared that sleeping space would be 
at a premium for the seven crew members and 
our party of twelve, there was plenty of extra 
space in the ship’s hold. This extra space was 
filled with crushed ice, a luxury few DXpeditions 
of this type experience. With the loading opera- 
tion finished we al} headed uptown for something 
to eat and to do a little souvenir shopping, leav- 
ing Tom and Gene, the University of Florida 
biologists, aboard to guard our gear. 

When we returned at 2200 GMT expecting to 
gail within an hour, Tom greeted us with a long 
face. During our abseace a minor Jamaican im- 
migralion official had visited the boat and learned 
of our trip. He informed Tom that the Afiss 
Jekyll was not licensed to carry passengers and 
we did not bave work permits enabling us to go 
as crew members; therefore, the trip was off. 
Up until this point everything had gone so 
smoothly that I could hardly believe I was actual- 
ly on a DXpedition. Problems just like this had 
delayed the first Navassa DXpedition for eleven 
days. 

Ernie and Chuck left immediately to try to 
clear the obstacle. When they stil) hadn't re- 
turned thirty minutes later, Herb, KV4FZ, gave 


December 1969 
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« phone positions while ot the right, WAKET (1) ond KALA hold down the 
cw. positions. 


Dale, W4DQS, five-to-one odds that we wouldn’t 
touke the trip. Clearly, this was the low point of 
the trip. A few minutes Jater Ernie and Chuck 
were back with good news; everything bad been 
smoothed over. Instead of Jeaving immediately 
the captain delayed us another bour until two 
More crew members were rounded up. Finally 


“at 2400 GMT Saturday evening we got under- 


way. This should put us within sight of Navas 
by sunrise and there by 1100 or 1200 GMT, eves 
if things went slower than eapected, 


Under Way 


When I could still see Jamaican coast six hours 
underway I began to suspect our arrival time 
would be somewhat later than expected. By this 
time about a third of the group was afflicted 
with seasickness. We were bucking both the 
wind and the current and progress was ante- 
gonizingly slow. The seas were running about 
ten feet at this point and I knew from past 
experience a landing at unprotected Lulu Bay 
would be impossible unless the seas calmed down 
appreciably, By 1500 we still had not made 
landfall and the captain decided hia estimates 
of wind and currents were wrong. We changed 
our course from east to north and churned along 
for three more hours before Navassa was spotted 
straight ahead. Fortunately, the swells were only 
running three to four feet ny we cast anchor about 
200 yards froin the landing. Dule and I, the two 
Navassa veternos, were accorded the dubious 
honur of being the first to be sent ashore aboard 
a very dilapidated looking twelve foot runabout. 
About twenty trips were required to transfer our 
party of twelve plus several tous of supplies 


“ashore. Each of us had to scramble up a wire rope 


ladder suspended from a catwalk thirty feet 
above the water. All of our precious equipment 
and supplies were handlined up to the catwalk 
by three Jamaicans with unbelievable stamina. 
Working without gloves in ternperatures around 
100’, these sturdy fellows brought up every single 
package without a mishap. Unloading operations 
lasted from 1930 until after 0100 GMT with 
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-Ernie in the true tradition of a captain the last 


one to leave ship and come ashore. 

Herb, W4KET, Dale and I had the multiband 
vertical up and the first station on the air in just 
over an hour. sWe opened up on 7205 at 2040 
GMT .with 6YSLA followed by WA4WIP our 
QSL manager. As more fellows came ashore we 
were able to get two more antennas up, a forty 
meter inverted vee and a triband three element 
beam. This gave us three stations for the first 
hight’s operation, : 

When the pilmups subsided a bit by midmore- 
Ing Monday, the two cw atations and their an- 
tennas were moved about 100 yards to a apot 
overlooking Lulu Bay. This eliminated about 05 
percent of our interference problem especially 
when we were using cw and ssb on the same band. 
Antennas at the cw station consisted of a 3-el 
triband beam on a 25-foot mast, a multiband 
vertical and a 600-foot long wire across Lulu Bay. 
At the ssb station we had another 3-element 


‘tribander at 25 feet, a 2-element tribander 


at 25 feet, and separate inverted vees for 40 and 
75. With a few exceptions, the cw stations were 
manned by. Ed, K4IA, Hank, K4FU, Dale, 
W4DQS, and Herb, W4KET. The ssb stations 
were manned by Erie, K4CAH, Lou, W4PJG, 
Bob, W4USQ, and Frank, WA4HTR. Herb, 
KV4FZ, and I were designated as multimode 
operators and put in time at both locations. 

Monday afternoon the USCG Hollyhock pulled 
into Lulu Bay and sent a party ashore. Although 
our beer supply was dwindling rapidly, Ernie 
decided to offer cold beer to every crew member 
who came ashore with the hope that this would 
assure Coast Guard cooperation for futura DX- 
peditions to Navassa. Later that evening a 
grateful crew sent us two gallons of chocolate ice 
cream. 

In many respects Monday was our big day. 
We had a four-hour, ten-meter opening to the 
States which produced hundreds of QSOs. Herb, 
KV4FZ, made the first 160-meter QSOs ever 
recorded from Navassa, and the 80-meter sta- 
tions were solidly activated. Sunday night 80 


We entrusted our lives to this little boat without realizing 
thot the transom was proctically rotted oufl The little 
runobout fell opart as we looded her aboard ship for 
the trip home, 
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cw was tried briefly with the vertical but was 
given up due to our extremely poor signal On 
75-meter ssb I was able to hit QSO rates as high 
as 40 per hour with a barefoot transceiver and 
an inverted vee with the apex at only 20 feet. 
Numerous west coast stations, as well as ON4UN 
and GIJOQR, were worked on 75. Our only 
serious mishap occurred Monday afternoon when 
Ernie slipped and fell into a rocky crevice while 
erecting a forty-meter antenna, Fortunately, 
our medical kit contained some pain killers and 
muscle relaxants and we were able to make our 
patient reasonably comfortable. A well-equipped 
medical hit saved the DApedition from poxible 
cancellation after lesa than 24 hours operation. 

Tuesday morning the captain of the Hollyhock 
and several crew members came ashore to finish 
the maintenance on the lighthouse. Ernie, Lou 
and I were permitted to climb the lighthouse with 
several members of the crew. Unfortunately 
there was no possibility of using this magnificent 
140-foot rast as an antenna support. There is 
over one-half mile of steep rugged terrain be- 
tween the landing and the lighthouse and besides 
permission could not be obtained for its use. The 
CG men departed aroynd midmorning. Three 
hours later I was surprised to see the Hollyhock 
sailing back and forth along the south side of the 
island. At 1900 GMT » telegram was delivered 
to Ernie from the 7th Dhistrict CG in Miami and 
he was requested to accompany the crew back 
to the Hollyhock. Without our knowledge several 
of the Jamaicans had captured some goats and 
taken them aboard the Afiss Jekyll. The Jamai- 
cans were required to give up their hard-earned 
prize. We felt sorry for the poor Jamaicans and 
we were also concerned that the incident might 
mar the excellent amateyr-Coast Guard relations 
which had existed up to this point. 

Tucsday night was very productive on all 
bands with the exception of ten meters, but 
Wednesday morning found us begging for con- 
tacts. Ten meters was flat and fifteen was not 
much better. Ernie polled the group on tbeir 
wishes for a departure time. Should we tear 
down Wednesday afternoon and aim to get 
underway by dusk or should we tear down early 
Thursday morning hoping to make Kingston 
before midnight? The temptation of a soft bed 
and some good food was too much — the vote 
was eight to two in favor of leaving. 

The really hard work of reloading was once 
again handled by the Jamaicans, who handlined 
all our equipment and supplies from the catwalk 
to the runabout thirty feet below. Ernie kept the 
last station on 15-meter ssb until 2000, when it 
too had to be dismantled. Four hours later we 
hauled anchor and headed for Kingston. The 
return trip took only thirteen hours. Apparently 
Jamaica is a slightly easier target than Navassa! 
The climax to the whole affair took place in a 
little Chinese restaurant in Kingston Thursday 
night where the K41A/KC4 gang plus W4WXZ, 
6Y5DW, 6Y5JR, 6YSLA and 6Y5SR drank 
numerous toasts and consumed mountains of 
food. 
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Having been on several previous DXpeditions 
and having knowledge of numerous other opera- 
tions, I frankly wondered at the outset how ten 
fellows could make such a trip and return as 
friends. Surely someone would hog the stations 
or be generally obnoxious. Certainly we did 
experience minor tensions and disngreements, 
but the fact that Ernie, K4CAH, had been 
clearly designated as the lender of the group 
prevented any of these incidents from becoming 
major blowups. Future multioperator DXpedi- 
tions would do well to make note of this fact. 

The 11,162 QS0a mde in under 72 hours 
operation must certainly be a record for B 
Xpedition of such short duration, if not for sll 
DXpeditions. The tremendous demand for 
QSQs on bands other than 20 meters can be at 
least partly attributed to interest in the new 
5BDXCC award. Once again the savvy of the 
average DXer was demonstrated. QSO rates of 
100-150/hour were not uncommon. Directional 
calls were honored and no difficulty was expe- 
rienced in keeping schedules with hometown 
stations. 

In closing I would especially like to thank 
Herb Reaves, W4KET, and Frank Harns, 
WA4HTR, for assistance in the preparation of 
this story. 
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The Novasso lighthouse wos built in 1915. 
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KANI Navassa Island—1928 


America called me and offered me a job as 

Radio Operator aboard the SS Catherine of 
the Bull Insular Line in San Juan, P.R. The ship 
carried passengers and freight between San Juan, 
Santo Domingo, and St. Thomas, Fredrickstad 
and Christianstad in the Virgin Islands. 1 was 
taken to Puerto Rico as passenger on one of the 
Bull Insular Hine freighters, and passage was 
guaranteed back to the U.S.A. On arrival at 
San Juan, P.R. I found that I was 2nd Operator 
and A. J. Croner was First Operator. 

After about four months on the inter-island 
run, we both got tired of it and noticing on the 
bulletin board at the San Juan Post Office open- 
ings as Radio Operators and Lighthouse Keepers 
at Navassa Island, 9th US Lighthouse District, 
we both applied, passed the examination and 
were shipped to Navassa Island aboard the Light- 
house Tender Acacia. Before I left, I had one 
of the radio operators on one of the freight 
ships buy me a 32-20 Savage rifle and 1000 
rounds of ammunition and I sent home for my 

°-gauge double-barrel shot gun and 22 cal. rifle, 
as there were wild goats and wild pigeons and 
doves on the island. I also brought along my 
experimental radio gear that I was testing on 


T January 1928 the Radiomarine Corp. of 


*° 7524 Battle Grove Circly, Baltimore, Maryland 21222, 
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BY RUSSELL DUNAJA," W3BBF 


board the Catherine (mostly superregenerative 
receivers). 

On arrival, we were hoisted out of the cargo 
boat in a cargo sling and found the island was in 
two levels. The first level was about 25 feet 
above the sea and a narrow-gauge railway rao 
to the next level and the push cars were pulled 
up the steep incline by a winch and steel cable 
and a Bull Dog gas engine. The next level ran 
to the dwelling and lighthouse. I guess the 
length of the railway was about 2}4 to 3 miles. 

‘The island was mostly limestone rock with the 
holes filled with guano which in the 1800s was 
shipped as fertilizer to Baltimore in sailboats. 
There were thousands of booby birds nesting in 
the trees. The island was coyered with wild palm 
and wild fig trees and also a poisonous tree 
similar to sumac. Near the lighthouse were 
several papaya trees with delicious fruit and also 
wild limes. There were also wild peppers which 
were hot enough to burn your insides out. Of 
course, we had to try out our rifles and shot 
several wild goats and pigeons. The goats were 
stuffed with garlic to kill the wild taste and 
roasted and didn’t taste tao bad. There was a 
boat with supplies at the island every three 
months and we ordered our supplies to last six 


- months. Most of the food was dried fruit and 


vegetables also canned food and smoked meats 
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as we had no refrigeration. The fishing also 
was very good and we caught red snappers, 
small baracudas, and several other tropical fish. 
T also caught land crabs at night when they 
came aut of their holes to eat grass. These were 
putin a box for severat days and fed potato 
peelings to get rid of the grass taste, They wore 
boiled in salt water and didn't taste bad. At 
night the crabs would craw] into the house and 
had to be swept out in the moriing, 

A. J. Croner left after a few months as he 
caught a rash similar to poisun ivy. Two other 
Puerto Rican keepers were on the island with 
me and one of them bad some chickens. After 
the feel was gone, the chickens had to eat 
cockroaches (sbuut 114” long) and scorpions 
and other bugs. (No more chicken for me!) The 
power supply here was a 110 Vde Delco plant with 
storage batteries and also a Bull Dog gas engine 
belted to a 4 kW 110 Vde generator. The trans- 
mitter was a 2 kW’ Navy Standard quenched 
spark set with a 500-cycle motor generator. The 
antenna was 4 “L" type Aat top 4-wire from the 
160-foot lighthouse tower to a 60-foot telephone 
pole. The receiver was a Navy Standard with 
2 stages of audio. The frequencies were 355 ke. 
and 500 ke. and with heavy static NAW Guanta- 
namo Bay, Cuba, could not be worked. Our call 
was WWEA and later WSZ. 

About this time the UX 222 screen grid tube 
came out and one was ordered. A tin cracker box 
with a hinged top was used and a shield partition 
was suldered in, The coils were wound on old 
tube bases. The detector was a UV 199 with the 
UX 222 rf Stage. This was hooked up to the two- 
stage audio amplifier, All kinds of SW broadcast 
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stations were picked up: so the coils were trimmed 
to 14 Me band snd siations sll over the wurld 
were heard. The next thing was get permission 
to put up the amateur station and the call K4ANI 
was received. An 852 was ordered and also s 
Cardwell 500uyF transmitting condenser. With 
plenty of 34-inch copper tubing on band » 
high-C Hartley coil was wound. A 12V stornce 
battery was used for the Glament and a 3000-v.-¢ 
tap was taken off the spark transformer (Spare 
transformer). The antenna was an &0-meter 
Zepp from the top of the tower to a 60-foot 
telephone pole. The spreaders for the feeders 
were wood boiled in beeswax. The power was 
500 cycles ac but due to the high-C circuit the 
wave was not too broad. Hundreds of amateurs 
all over the world were worked and a schedule 
was kept with NKF at Washington, D. C. Tests 
with NKF were run and wavelength was lowered 
until we were on 13 meters which was as low as 
the transmitter would go (capacitor all the way 
out). Later, tests with an SM station was tried 
and it was possible to work him with only # 45V 
“BY” battery for plate supply. That changed me 
to de and I.sent home for my surplus aircraft 
dynamotor (1500V, 233mA), which was belted 
to the big MG set and I went on the air with 
pure da. 

Thad to keep light watch every third night and 
this gave me plenty of time to operate. Also I had 
to take weather observations and send them to 
NAW Guantanamo Bay on 355 ke spark (about 
90 miles away). I had a postcard size Kodak with 
me and took a lot of pictures of the islacd. The 
QSL card was a picture of the Lighthouse with 
the call NANI on it, but ] soon ran out of canis 
and a let of stations didn't pet GSLs, 

The light was kerasene gas with gas mantles 
and was turned by weights which had te be 
wound up about twice a night. The groceries 
came from the cominissary at Guantauamo Nay 
and it cost us about 10 to 15 dollars a month 
to live. The water supply was rain water which 
was caught in a cistern. We received our mail 
every three months when the supply boat ar- 
rived. ] was to stay on the island 9 months and 
then get 3 months leave with pay, but as a new 
automatic light was installed using acetelene gas 
I was asked to stay 18 months with 6 months 
leave with pay. So in 1929 K4NI was dismantled. 
The 2-kW spark wag surveyed by the Navy and 
dumped overboard. The 500-cycle MG set and 
the Delco plant were removed from the island. 
We were taken back to San Juan, P.R. 

We were the last lighthouse keepers on Navassa 
Island, as the light was now entirely automatic. 
After a few weeks in Puerto Rico I took passage 
to Baltimore, Md. gnd later got transferred to 
Lightships 5th Lighthouse District Halumore, 
Md. as Radio Opegator. I wish to thank the 
hundreds of amateur radio operators that made 
the stay on the island a pleasure and also am 
sorry I could not QSL 100%, It was a Jonely 
life with only 3 of ys on this island only about 
§ miles square, Without amateur radio I would 
not have atayed, fg 


OST for 


Declassified and Approved For Release 2013/07/29 - CIA-RDP86-00178R000100060011-2 -ammmmsmensar 


Declassified and Approved For Release 2013/07/29 : CIA-RDP86-00178R00010006001 1-2 


DLE (ety Sw ee @ 2 as 


alard tb gre = fier ee 


a, 


het SE, Ms 3-F Live 1974 
PDE ALR 


LO 


LeromennS 
» | 7 . d 
NY rez. 


Fare te vo 
OO,OF 


THE GEOLOGY OF NAVASSA JSLAND 


R. V. Burne, W. T. Horsriezip, anD E. Rosinson 


Department of Geology, 
University of the West Indies, 
Kingston, Jamaica 


AgstracT: Navassa Island shows two erosional raised terrace leveis at about 
20m and 60m which are tilted to the north west. The main rocks are Eocene 


shelf limestones. 
ciagenetic crust, 


which the pisolith nuclei arte composed of volcanic ash fragments. 


. These have suffered some solution and are covered by a 
accretionary palaeosols, and red-brown pisclitic deposits in 


It is 


concluded that Navassa is not an atoll, as has been suggested, but instead is 
an uplifted fragment of an Eocene shelf which may have extended as far east 


as Haiti. 


INTRODUCTION 


Naess Tsland (Lat. 18924°N. Long. 
T5°OVW.) lies in the Jamaica Passage, 
between the Islands of Jamaica and 
Hispaniola. It rests on a submarine ridge, 
of 700 metres average depth, which forms 
an extension of the Haitian Peninsula de 
la Hotte. 

The island is, by each: Haitian, but 
has been effectively controlled by the U.S.A. 
Since the discovery of commercial phospha- 
te deposits by an American citizen in 1857. 
Tne sovereignty of the island is still a 
matter of discussion. Jt has been unin- 
habited since the lighthouse was rendered 
fully automatic after World War 2, but was 
formerly the home of phosphate miners 
and co2stguards. 

The only available account of the geology 
of Navassa is bascd on samples and 
aescriptions obtained during a visit by 


Carib. J. Sct, 14 «3-45. Dec. 1974. 
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_R._Proecter, a botanist from Jamatea 
(appendices by L. J. Chubb, and D. J. Burns, 
H. R. Versey and J. B. Williams to Procter 
1959). 

This paper outlines the results of a brief 
geological investigation of the Island made 
possible by a visit from H.M.S. HECLA in 
1972, during a geological investigation of 
the Jamaica passage sponsored by C.1 CAR. 


MORPHOLOGY 


The best available map of the Island is 
the U.S. ESSA chart CGS 953, and noves on 
the topography of Navassa and the nature 
of the surrounding sea are given in the 
“West Indies Pilot,’ (MacFarlane, 1933). 
This information hag been supplemented 
by our observations, pnd by the results of 
an aerial survey carried out by a eEHCoprer 
from FIAIS. HECLA. 

The istand js pear shaped (Fig. 1), with 
a Jong diameter of 3.5 km. Two well defined 
terrace levels give it a striking profile 
(Fig. 2}. The highest, varying from 45 to 
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77m forms a central, north westerly tilted 
plateau which covers most of the Island's 
area. This terrace has a Slightly raised 
rim, and shows a hummocky topography, 
with low limestone ridges a few metres 
high being separated by soil filled hollows, 
small vertical sink holes, some up to 6 m 
across and 5 m dcep were common in parts 
of this surface. The plateau is surrounded 
by an escarpment which falls sharply to 
the Jower, fringing terrace level. This 
escarpment is steep and tubbly, with 
craggy cliffs on its upper part around the 
southern and eastern coastlines. No 
notches or sea caves were observed at the 
base of this feature, but it was not possible 
to walk the entire length of the cliff in the 
time available. This cliff falls directly into 
‘the sea at the north western point-of the 
island, but everywhere else it is fringed by 
a lower terrace, averaging 100 m in width, 
at some 20 m above sea level. This terrace 
also shows a north westerly tilt, with a 
height differential of some 10 m between 
jts extreme ends. It is truncated by 
steep to overhanging coustal cliffs, deeply 
notched at sea level. The sea at the 
foot of these cliffs is deep (Fig. 1) and 
there are no well developed shonling reef 
structures, except perhaps at the north 
west of the island. There are no beaches, 
and access is gained by climbing a steel 
rone ladder which is to be found suspended 
from an overhanging crag in Lulu bay 
(MacFarlance 1933). Bathymetric surveys 
of the sea floor around Navassa indicate 
that a submerged terrace, with an average 
depth of 36 m, extends for about 1 km 
offshore. 


LITHOLOGIES 


The rocks of Navassa Island fall into two 
groups. The first is composed of marine 
limestones which constitute most of the 
istand, and which are overlain by the 
secend group which consists of a variety 
of crust and accretionary soils. 

The dense, pure limestone is especially 
rich in algal remains, with small masses 
of encrusting coralline algae being par- 
‘ticularly common. Massive corals are 
found at various places in the limestone, 


but nowhere is there evidence of extensive 
reef development. Molluscs are generally 
found only as casts and moulds, and the 
remains of foraminifera and bryozoa unre 
scattered throughout the lithology. Thin 
sections of the limestones show that the 
structure of the originally high Mg-ca'eite 
particles (coralline algae and foraminifera) 
is generally recognisable, although they 
have probably suffered incongruent dis- 
solution. The molluse fragments (originally 
araponitic) have suffered extensive dis- 
solution. Precinitation of a spar cement 
was followed by the growth of an opaque 
mineral lining remaining cavities. 

Burns, Versey, and Williams (in Procter 
1959) identified the coral Montasirea an- 
nulcris in the Navassa Island samples, fer 
which they quoted an age span of Pliocene- 
Recent. In the same work, Versey 
compared the micro-facies of the Navassa 
limestones With that of the Coastal Group 
of Jamaica. He identified the foraminifera 
Operculinoides and Heterostegina, and 
concluded that the age of the limestone 
lay in the range Miocene-Recent. Shallow 
water benthonic foraminifera from our 
collections include Amphistigena cubensis. 
Pahner and Dorothea sp. The common 
massive coral of these limestones has been 
identified as Astrocoenia sp., a form eashy 
mistaken for Montastrea annularis 41 
recrystallised material, This faunal as- 
semblage indicates that at least some of 
the limestones are older than was thought 
previously, and are of Eocene age. Similar 


algae rich limestones occur in the Lower 


Middle Eocene succession of north eastern 
Jamaica. 

The environment of deposition of these 
sediments was most probably and vopétna 
agitated shallow shelf with patchy develop- 
ment of coral growth. 

A search of the terrace surfaces failed to 
reycal any evidence of the existence of a 
Pleistocene platform encrusting  facics 
which might have been expected to have 
developed ajong with the erosion of a 
marine terrace. 

‘The Karsf surface of the limestone 
terraces is generally coated by a dense 
laminated calcite crust of varying thickness 
which also penetrates fissures and lines 
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solution hoNows. This crust may correspond 
* 


to the dense crust referred to by Multer 2. 


Hoffmeister (1968), but there is no clear 


evidence that it formed beneath a soil. 
Small brecciated horizons occur within 
some of these crusts, indicating penecon- 
temporanecous fragmentation and recemen- 
tation of this material. 

Reddish deposits may overlie this crust, 
as Well ag Sling irregular cavities in the 
Hmestone surface, and penetrating along 
joints and other fissures. These deposits 
are of two types. The first is massive and 
brick-like’ and may be traversed by a 
network of paler tubes, which presumably 
represent root moulds. This is interpreted 
to be an accretionary palaeosol. The second 
consists of red brown or purple pisoliths of 
up to 2mm diameter. On the lower terrace 
this material is cemented by calcite, on 
the higher terrace the pisoliths are un- 
consolidated, and have accumulated in 
hollows. Burns, Versey and Williams 
quote chemical analyses for this material 
(in Procter 1959) which indicate that it is 
rich in calclum and alumina, and contains 
between 15 and 7% phosphate, and, 
while pointing out affinities with the 
mineral Sokolovite, concluded that it 
was made up of a number of minerals 
collectively rich in calcium and alumina. 
Examination of calcite cemented pisolitic 
material from our collection shows that 
the pisoliths have nuclei of volcanic glass 
fragments which in turn contain small 
crystals of felspar.~ The pisoliths have 
formed by the concentric accretion of an 
optically undeterminable red-brown mi- 
neraloid about these nuclei. Some pisoliths 
are fractured, and the fractures filled by 
fibrous crystals showing straight extinction. 
The presence of volcanic ash as nuclei for 
the pisoliths would help to explain some 
of the problems of their chemistry. These 
pisolitic materials presumably result from 
the accumulation of volcanic ash on the 
limestone surface, and the sub-aerlal 
precipitation of mineraloids around the 
ash particles. 


STRUCTURE 


The only structures detected in the 
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massive limestones were faults and joints. 
On the south coast a small east-west 
trending norma! fault was seen displacing 
the terrace surface southwards by just 
over a metre. Unfortunately no detailed 
measurement of these features was possible 
in the time available. 


GEOLOGICAL FI:STORY 


The Eocene limestone of Navassa Island 
was laid down in a shallow tropical open 
shelf area, with scatered development of 
coral heads, and no sypply of terrigenous 
sediments. After the lithiScation and early 
jointing of these limestores, relative move- 
ments ci Navassa and the surrounding sea 
level produced two erosive terrace levels, 
at about 20 m, and 60 rm. as well as some 
levels now submerged. Solution of the 
terrace surface was stcceeded by the 
accumulation of voleacic ash on the 
island’s surface. Finally, Zaulting occurred, 
displacing the terrace scorface. At some 
stage after the formation of the terraces 
the island became tilted to the north west. 
It is not possible to date either the terrace 
formation or the tilting ~ith the informa- 
tion at our disposal. 


Discussiasw 


Chubb has demonstrated the many si- 
milarities between Navassa Island and 
certain Pacific Islands, including Nauru, 
which are uplifted atolls “in Procter 1959). 

Althought the upper terrace of Navasse 
does have a Slight rim, we were unable 
to detect any facies wariation in the 
limestones that would support the sug- 
gestion that they had peem deposited as an 
atoil. They all indicatec Ceposition on an 
cpen shelf. 

A preliminary study of gravity and 
magnetic data in the region of Navassa 
fails to reveal any marzed anomaly that 
might be expected if Navessa were an atoll 
founded on an old voicaric cone. Instead, 
the bathymetry of the region shows that 
Navassa rises from a submarine ridge 
which extends westwayds to the Massif de 
la Hotte. It is possible that the limestones 
of Navassa island were 1ai4 down ona shelf 


« 
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which stretched eastwards to Haiti. They REFERENCES 


were clearly not formed on an atoll. 
MacFaruane, Jf. R. H. (compiler), 1933. The 
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Fic. 1. Navassa Island based on us ane British charts and miscellaneous information. 
: m = 18 m. 
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Fic. 2, Objique aerial photograph of the north coast of Navassa Island. The sheer cliff : +3 
of North West Point is at the right. The tilt is visible on the lower terrace 
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